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PREFACE  TO  THE  SECOm  EDITION. 


In  writing  a  preface  to  the  new  edition  of  this  book  I  need  do  little  more  than 
mention  the  changes  and  additions  which  have  been  made.  Much  new  work 
has  been  done— most  of  it,  as  was  to  be  expected,  in  connection  with  the 
problems  of  tuberculosis. 

Acute  controversy  has  raged  round  the  relation  of  human  to  bovine 
tuberculosis,  the  sources  and  mode  of  infection  in  man,  and  the  means  of 
prevention  and  cure. 

The  treatment  by  tuberculin,  which  had  been  to  a  great  extent  abandoned, 
has  been  revived  under  the  influence  of  the  Opsonin-theory  and  the  introduction 
of  new  forms  of  tuberculin. 

Several  important  reports  upon  the  open-air  and  sanatorium  treatment  of 
phthisis  have  been  published,  from  which  its  results  in  general  may  be  estimated, 
and  an  opinion  formed  as  to  the  cases  most  suitable  for  such  treatment. 

The  notification  of  phthisis  has  been  in  force  in  certain  districts,  and  data 
are  now  forthcoming  by  means  of  which  the  effects  of  notification  and  no 
notification  can  be  compared,  and  the  relative  merits  of  compulsory  and  voluntary 
notification  contrasted. 

I  have  dealt  fully  with  all  these  questions,  and  have  indicated  the  conclusions 

to  which  the  facts  appear  to  me  to  point. 

The  application  of  the  Kontgen  rays  to  the  examination  of  the  thorax  has 
been  greatly  developed. 

A  special  modification  of  their  use  has  resulted  in  the  invention  of  the 
Orthodiascope,  by  which  apparatus  the  sizes  of  the  intrathoracic  organs  can  be 
measured,  and  their  movements  on  respiration  as  well  as  those  of  the  thoracic 
walls  determined.  I  have  given  a  description  and  drawing  of  this  instrument, 
as  well  as  some  interesting  diagrams  to  illustrate  new  facts  discovered  by 
its  means. 
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Another  new  instrument,  of  which  a  description  is  given,  is  the  Bronchoscope, 
by  which  the  direct  examination  of  the  larynx  and  large  air-tubes  can  be  made. 

The  views  I  have  long  expressed  on  broncho-pneumonia  seem  to  be  gaining 
general  acceptance.  The  primary  idiopathic  form  is  but  pneumococcal-pneumonia, 
the  only  difference  being  that  the  lesions  are  multiple  and  disseminated  instead 
of  being  massive.  From  this  the  secondary  post-bronchi  tic  form  is  to  be  sharply 
distinguished,  as  differing  from  it  markedly  in  cause,  course,  and  prognosis. 

The  acute  suffocative  catarrh  of  Laennec  seems  of  late  years,  in  a  strange 
way,  to  have  dropped  out  of  medical  view.  T  have  written  a  special  chapter  In 
it,  pointing  out  the  bacteriological  interest  it  presents,  and  dealing  with  the 
other  pathological  conditions  with  which  it  is  likely  to  be  confounded. 

The  chapter  on  Respiratory  Neuroses  has  been  amplified,  and  attention 
especially  drawn  to  Grouped  respirations,  a  form  of  Periodic  Respiration  which 
should  be  kept  distinct  from  the  other  more  familiar  form  of  Cheyne-Stokes 
Breathing.    Tracings  are  given  of  both,  which  malce  the  difference  obvious. 

Another  new  chapter  relates  to  the  respiratory  movements  in  Hemiplegia. 
The  cyrtometer  tracings  given  show  what  I  believe  is  novel— that  the  rounded 
shape  of  the  normal  chest  is  in  fact  the  position  of  equilibrium  between  the  two 
sets  of  intercostal  muscles,  and  that  it  is  lost  in  hemiplegia,  when  the  thoracic 
muscles  of  the  affected  side  are  paralysed. 

I  have  added  several  cases  of  interest  which  have  come  under  my  observation. 
One  or  two  of  them  are,  I  believe,  unique. 

Other   smaller,  but   not   unimportant,  additions   are   scattered  through 
the  book. 

Several  new  illustrations  have  been  added.  Some  of  them  are  diagrams  and 
are  incorporated  with  the  text.  Others,  chiefly  radiograms,  are  printed  on 
special  paper  and  on  separate  pages. 

I  have  endeavoured  throughout  to  bring  the  book  up  to  date,  without 
adding  greatly  to  its  size. 

In  general  character  it  remains  unchanged.  It  is  still,  as  I  originally 
intended  it  to  be,  a  record  largely  of  personal  opinions  and  experience,  which, 
with  all  modesty,  I  give  for  what  it  is  worth. 

SAMUEL  WEST. 

15  WiMl'OLE  StKEET, 

London,  March  1909. 
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Medioal  works  have  to  a  great  extent,  in  recent  years,  taken  the  form  of 
collections  of  essays  on  special  subjects  by  different  authors.  This  has  its 
advantage,  for  such  sub-division  of  labour  is  the  obvious  and  easy  way  of 
dealing  with  the  ever-increasing  mass  of  medical  literature.  Yet  these  composite 
productions,  even  where  they  gain  in  literary  completeness,  lose  what  is  of  at 
least  equal  importance,  the  individuality  and  consistency  which  a  single  writer 
gives  to  his  work. 

In  no  department  of  medicine  has  the  progress  of  science  and  the  growth  of 
literature  been  more  rapid  tlian  in  that  which  forms  the  subject  of  this  treatise, 
and  it  may  seem  rash  for  an  author  to  attempt  to  deal  with  it  single-handed. 
Lightened  as  the  labour  is  by  the  many  complete  monographs  recently  written 
on  special  parts,  the  task  is  still  a  heavy  one.  Time  alone,  if  nothing  else,  would 
have  brought  this  fact  home  to  me,  for  many  years  have  been  spent  upon  the 
Avork  beyond  the  time  originally  allotted  to  it.  Still,  I  do  not  regret  the  delay, 
for  it  has  enabled  me  to  writfi  from  a  wider  experience,  and  to  put  to  a  longer 
test  the  conclusion  on  disputed  points  to  which  1  had  been  led.  The  part  which 
bacteria  play  in  the  production  of  disease  and  its  symptoms,  and  the  complica- 
tions resulting  from  mixed  infections,  have  altogether  changed  our  conception  of 
morbid  processes.  The  progress  of  knowledge  in  this  field  of  research  has  been 
80  rapid,  that  constant  revision  has  been  necessary  to  keep  what  had  been 
written  up-to-dato,  and  even  while  the  book  was  passing  through  the  press, 
certain  sections  have  had  to  be  recast, 

I  have  throughout  not  hesitated  to  express  my  own  opinions— as  T  think  I 
may  fairly  claim  the  privilege  of  doing  after  an  experience  of  so  many  years'  dura- 
tion both  at  a  special  chest  hospital  and  at  two  general  hospitals — but  I  have 
tried  to  avoid  dogmatism,  knowing  well  that  personal  experience  may  be  peculiar 
or  even  misleading.    Wherever  the  views  advanced  differ  in  important  respects 

from  those  generally  accepted,  as,  for  instance,  in  the  case  of  pneumothorax  and 
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of  broncho-pneumonia,  I  Iiave  set  forth  in  detail  the  grounds  of  my  conclusions, 
so  that  others  may  be  able  to  form  their  own  judgment. 

I  have  throughout  endeavoured  to  acknowledge  all  good  and  recent  work, 
and  to  give  authors  the  credit  due  to  them,  but  it  has  not  been  my  intention  to 
supply  complete  bibliographies.  The  references  given  indicate  where  fuller 
information  of  a  bibliographical  kind  can  be  obtained.  If  I  have  omitted  names 
which  were  entitled  to  mention,  I  trust  the  omission  will  be  lightly  dealt  with, 
considering  how  large  the  literature  of  the  subject  is. 

The  book  is  divided  into  sections,  and  not  chapters,  and  the  relative  im- 
portance of  its  parts  is  indicated  by  types  of  different  kinds.  This  is  found  to 
render  reading  and  reference  easier.  It  does  not,  however,  follow  that  those 
sections  which  stand  in  small  type  are  of  little  importance  j  they  are  in  many 
cases,  as  in  the  article  on  pleural  tension,  of  special  rather  than  of  general 
interest.  Clinical  cases  are  all  printed  m  small  type,  as  well  as  much  other 
matter,  which  is  added  to  illustrate  or  explain  the  conclusions  stated  in  the 
text. 

In  the  introduction,  it  has  not  been  my  object  to  give  a  complete  account 
of  the  normal  anatomy  and  physiology  of  the  respiratory  organs.  I  have  dealt 
only  with  certain  parts  which  are  of  importance,  as  having  a  distinct  pathological 
and  clinical  bearing.  Thus  I  have  described  the  lymphatic  system  of  the  lung 
and  pleura  more  fully  than  is  usual,  and  have  treated  at  some  length  the 
physical  conditions  of  the  pleura  and  lung,  upon  which  the  right  understand- 
ing of  many  clinical  phenomena  depends. 

In  dealing  with  physical  signs,  I  have  reduced  the  technical  terms  employed 
to  their  simplest  dimensions.  The  difficulties  of  Auscultation  and  Percussion 
are  largely  of  our  own  making,  and  arise  from  the  misuse  of  words,  the  terms 
being  either  not  strictly  defined,  or  used  deliberately  by  different  writers  in 
different  senses.  The  result  is  confusion,  not  in  respect  of  facts,  but  of  words. 
I  have  dealt  shortly  with  the  two  chief  offenders— Bronchial  Breathing  and 
Eales.  My  own  terminology  is,  I  trust,  simple  and  consistent ;  at  any  rate  I 
have  not  added  to  the  difficulties  by  coining  any  new  terms. 

Many  of  the  illustrations  are  original.  To  Dr.  F.  W.  Andrewes,  my  colleague 
at  St.  Bartholomew's  Hospital,  I  am  much  indebted  for  the  use  of  some  fine 
microscopical  drawings;  to  Professor  Stewart,  of  the  Royal  College  of  Surgeons, 
for  permission  to  photograph  some  of  the  preparations  in  that  museum;  to 
Professor  Hamilton  of  Aberdeen,  and  to  the  publishers  of  Ziogler's  Pathology,  for 
the  reproduction  of  some  standard  and  well-known  illustrations,  and  to  many 
friends  at  the  other  London  hospitals  for  the  ready  access  allowed  me  to  the 
museums. 

As  the  usefulness  of  a  book  is  largely  increased  by  a  good  index,  I  have  taken 
pains  to  make  this  full  and  complete,  so  that  reference  may  be  easy. 
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If  I  had  known  beforehand  the.  time  and  labour  this  book  would  have  cost 
me,  and  the  difficulties  of  doing  sustained  literary  work  with  the  many  and 
constant  interruptions  of  a  busy  life,  I  much  doubt  whether  I  should  have  had 
courage  to  undertake  it,  and  now  that  it  is  accomplished  I  cannot  but  be  conscious 
of  many  deficiencies.  Yet  I  am  glad  of  the  opportunity  it  has  given  me  of 
putting  together  much  scattered  work,  and  of  bringing  to  a  focus  the  experience 
of  many  years  in  the  special  branch  of  medicine  in  which  I  have  been  so  long 
interested.  In  Avriting  I  have  learnt  much,  and  I  trust  others  may  fi.nd  some 
profit  in  reading  what  is  written. 

SAMUEL  WEST. 


15  "WiMPOLE  Stueet, 
Cavendish  Sqoake,  "W.,  Mcvy  1902. 
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DISEASES  OF  THE  ORGANS 
OF  RESPIRATION. 

 ♦  

1.  INTRODUCTORY. 

The  object  of  respiration  is  to  supply  the  oxygen  necessary  for  the  oxidation 
processes  of  the  body  as  well  as  to  remove  the  carbonic  acid  formed  within  the 
body.    This  is  the  function  of  the  lungs. 

The  process  of  respiration  consists  in  the  interchange  of  gases  between  the 
blood  and  air. 

The  essential  structure  of  the  lungs  is  extremely  simple,  viz.,  a  thin  mem- 
brane richly  supplied  with  blood-vessels,  exposed  on  both  sides  to  the  air,  the 
blood  being  kept  in  movement  and  constantly  renewed  by  the  heart  and  the 
other  forces  of  circulation,  and  the  air  by  the  bellows-like  action  of  the  thorax. 

Defects  of  respiration  may  therefore  be  produced  in  three  ways  : — 

1.  By  defects  in  the  sup- 
ply of  blood  to  the  vesicles 
of  the  lungs. 

2.  By  defects  in  the  sup- 
ply of  air  to  the  vesicles  of 
the  lungs. 

3.  By  defects  in  the  re- 
spiratory organs  themselves. 

Most  of  the  so-called  dis- 
eases of  the  respiratory  organs 
are  associated  with  definite 
anatomical  changes  in  them 
which  constitute  their  patho- 
logical anatomy. 

ANATOMY.— The  re- 
spiratory organs  of  man  con- 
sist of  the  lungs,  with  their 
pleura,  and  the  air-passages 
leading  to  them. 

The  air,  drawn  through 
the  nose  or  mouth  and 
pharynx,  enters  the  larynx, 
where  the  air-passages  proper 
commence,  and  passes  in  suc- 
cession through  the  trachea,  bronchi  and  bronchioles  to  reach  the  vesicles. 

The  trachea  extends  from  the  larynx  to  a  point  within  the  thorax  opposite 
the  third  dorsal  vertebra  {rf.  fig.  4),  where  it  bifurcates  to  form  the  two. 
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main  bronchi  one  for  each  side.  Within  the  lung  the  bronchi  divide  ranidlv 
forjhe  most  part  dichotomously,  and  they  do^ot  anastomose  with  Tach 

The  bronchi  are  named  according  to  their  sizes,  large,  medium  and  small 
They  generally  divide  5  to  8  times  before  the  terminal  bronchrare  iX  l 

f>,.T^'  bronchioles  also  divide  ;  the  larger  branches  Ke  between  the  lobules  of 
the  lung,  the  smaller  enter  the  lobules  and  terminate;  they  are  accordWlv 
described  as  sublobular,  intralobular,  and  terminal  accordingly 
fr.  bronchioles  expand  into  a  funnel-shaped  space,  the  vestibule 

from  which  small  air-ducts  (alveolar  canals)  lead  to  the  infundibula  Ind  uDon 
the  walls  of  these  the  vesicles  are  arranged  like  grapes  upon  a  stalk    '  ^ 

A  group  of  termmal  bronchioles  with  their  ultimate  expansions  form  a  lobule  • 
groups  of  lobules  form  the  lobes  into  which  the  lungs  are  subdivided  ' 
ihe  whole  lung  is  bound  together  by  a  network  of  connective  tissue  extending 

from  the  pleura  to  the  root,  where 
the  bronchi  and  vessels  enter,  the 
smallest  meshes  of  which  correspond 
with  lobules,  and  the  larger  with 
the  areas  of  distribution  of  the 
larger  bronchi.  In  this  connective 
tissue  the  blood-vessels,  lymphatics, 
and  nerves  run. 

Each  lung  thus  formed  is  irregu- 
larly pyramidal  or  conical  in  shape, 
with  the  base  downwards,  hollowed 
below  to  rest  upon  the  diaphragm, 
and,  on  the  inner  side,  to  adapt  itself 
to  the  pericardium ;  the  apex  rises 
above  the  clavicle  outside  the  thorax 
about  an  inch  and  a  half  on  each 
side. 

The  lungs  are  divided  into  lobes, 
the  upper  conical  and  the  lower 
quadrilateral.  The  right  lung  has 
a  small  middle  lobe  and  the  left  a 
deep  notch  anteriorly  to  receive  the 
apex  of  the  heart. 

The  right  lung  is  the  shorter 
and  the  left  the  narrower,  but,  on 
the  whole,  the  right  lung  is  slightly 
larger  than  the  left  and  weighs  more 
in  the  proportion  of  about  22  to  20. 

The  weight  of  the  lungs  varies 
much  according  to  the  amount  of 
•  c  ^         ,    ,     ,  blood  and   air   they  contain,  the 

specific  gravity  of  an  absolutely  airless  lung  being  1056,  as  for  instance  in 
tbe  foetus  before  birth;  after  respiration  it  varies  greatly,  from  -746  to  -345 
or,  m  the  condition  of  maximum  distension,  only  -126.  ' 

Tbe  lungs  bear  to  the  body-weight  the  proportion,  on  the  average,  of  about 
1  to  37  in  the  male  and  of  1  to  43  in  the  female,  but  the  limits  of  variation  are 
considerable,  viz.,  between  1  to  35  and  1  to  50.    In  the  male  the  average 


Fig.  2. 

a,  intralobular  bronchus  ;  b,  terminal  bronchus  ;  c, 
vestibule  ;  d,  alveolar  canals  ,  c,  infundibu- 
hun ;/,  alveolus ;  g,  branch  of  pulmonary  vein ; 
h,  capillary  network  over  alveoli ;  i,  radicles' 
of  pulmonary  vein;  k,  pulmonary  vein 
{Teslul). 
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weight  of  the  two  lungs  is  44  ozs.  (right  24,  left  21),  and  in  the  female  32  ozs. 
(right  17,  left  15). 

The  lung  is  spongy,  or  porous  on  section,  floats  in  water,  and  crepitates  when 
squeezed  between  the  fingers.  It  is  rosy  pink  in  colour  in  the  infant,  but  in  the 
adult  darker  and  more  or  less  mottled  with  dark  pigment. 

The  description  of  the  minute  anatomy  of  the  lung  may  be  conveniently 
divided  into  two  parts  :  (1)  that  of  the  air-passages  from  the  larynx  to  the  sub- 
lobular  division  of  the  bronchial  tubes,  (2)  that  of  the  intralobular  bronchioles 
with  the  infundibula  and  vesicles  in  which  they  end. 


Diagi-am  to  show  the  front  view  of  the  lungs  ^ig-  4. 

in  situ  with  its  lobes.  Similar  diagi'am  to  show  back  view. 


The  Air-Passages. — The  air-passages  are  constructed  upon  the  same 
essential  plan  throughout,  though  the  constituents  vary  in  relative  prominence 
and  importance  in  diiferent  parts. 

The  most  striking  constituent  of  the  larger  tubes  is  the  cartilaginous 
framework  found  in  them.  This  subserves  the  purely  mechanical  function 
of  keeping  the  tubes  open  during  the  varying  pressures  of  respiration ;  with- 
out it  the  tubes  might  be  sucked  in  on  inspiration  and  the  entrance  of  air 
prevented. 

This  resistant  framework  is  most  developed,  as  would  be  expected,  where  the 
exposure  to  pressure  is  greatest,  viz.,  in  the  larynx  and  trachea.  In  the  larynx 
it  is  highly  specialised  and  furnished  with  a  complicated  arrangement  of  muscles 
to  subserve  the  further  function  of  phonation,  and  to  provide  a  sphincter  for  the 
protection  of  the  air-tubes  against  the  entry  of  foreign  bodies. 

In  the  trachea  it  consists  of  C-shaped  rings,  closed  at  the  ends  behind  by  a 
fibro-elastic  membrane  containing  much  muscular  tissue,  which  also  unites  the 
separate  rings  to  each  other.  Where  the  trachea  bifurcates  these  rings  fuse  to 
form  an  irregular  mass  of  cartilage  completely  surrounding  the  dividing  tubes, 
and  presenting  a  prominent  projecting  ridge  within  at  the  point  of  bifurcation 
('/•  fig.  16). 

As  the  tubes  become  smaller  the  cartilages  become  more  irregular  in  shape 
and  arrangement  and  fewer  in  number,  and  they  finally  disappear  entirely  in  the 
bronchioles. 
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The  cartilages  of  Wrisberg  and  Santorini  and  part  of  the  arytenoids  are 
formed  of  the  yellow  elastic  cartilage,  but  the  rest  are  all  of  the  common  hyaline 
variety. 

The  Bronchi. — A  medium-sized  bronchus  presents  on  section  the  following 

microscopic  structure  (fig.  5) : — 
A.  The  epithelial  coat. 

1.  A  single  layer  of  columnar  ciliated  epithelial  cells  with  some  goblet 
cells  (e). 

2.  Several  strata  of  transitional  cells  mostly  pyriform  in  shape. 


3.  A  single  layer  of  flattened  squames, 


constitutuig 


the  so-called  Debove's 
membrane.  Some  of  these  cells 
form  the  foot-plates  in  which  the 
tapering  ends  of  the  transitional 
cells  are,  by  some  authors,  said  to 
end.  These  cells  play  a  most  im- 
portant part  in  the  regeneration  of 
the  epithelium. 

4.  A  basement  membrane  11 
ft  in  thickness,  homogeneous,  and 
perfectly  distinct  from  Debove's 
membrane. 

B.  The  internal  fibrous  coat. 

5.  A  layer  of  areolar  tissue  con- 
taining much  elastic  tissue  arranged 
longitudinally  {d).  This  coat  is 
richly  supplied  with  branches  of 
the  bronchial  artery,  and  in  it 
the  lymphatics  arise  as  irregular 
plasma  -  spaces,  lined  with  endo- 
thelium. 

C.  The  muscular  coat. 

6.  A  continuous  layer  of  inter- 
lacing bundles  of  non  -  striped 
muscular  fibres  (c)  arranged  circu- 
larly (the  bronchial  muscle),  be- 
tween which  numbers  of  lymphatic 
spaces  and  vessels  exist. 

D.  The  external  fibrous  coat  or  adventitia. 

7.  Loose  bimdles  of  white  fibrous  tissue  with  elastic  fibres  {a)  arranged  con- 
centrically with  the  lumen  and  continuous  with  the  adventitia  of  '^■he  pulmonary 
vessels  and  with  the  interlobular  septa  of  the  lung. 

This  coat  contains  the  acini  of  the  mucous  glands,  blood-vessels,  numerous 
lymphatics,  the  cartilages,  nerves  and  nerve  ganglia. 

The  mucous  glands  are  racemose,  and  lie  partly  between  and  partly  upon  the 
cartilages,  the  ducts  pierce  the  muscular  coat  and  open  upon  the  surface  of  the 
mucous  membrane  ;  their  basement  membrane  is  continuous  with  that  of  the 
bronchus,  and  is  lined  near  the  orifice  with  columnar  ciliated  cells.  The 
branches  of  the  pulmonary  artery  and  vein  usually  lie  upon  opposite  sides  of  the 
bronchus. 

The  cartilages  are  irregular  plates  of  the  common  hyaline  kind,  and  external 
to  them  are  the  nerves  and  nerve  ganglia,  in  close  relation  with  the  branches  of 
the  bronchial  vessels. 

The  lymphatic  vessels  are  abundant,  &nd  much  adenoid  tissue  is  present. 


Fig.  5. 

Section  of  a  bronchus  (from  Testut,  modified). 
a,  fibrous  tissue  ;  h,  cartilages  ;  e,  muscular 
layer :  d,  submucous  layer ;  c,  epithelial 
layer,  showing  ciliated  epithelium  and  goblet 
cells  ;  /,  bronchial  gland. 
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The  Trachea. — The  structvire  of  the  trachea  does  not  differ  essentially  from 
that  of  the  bronchus  just  described,  except  in  the  further  development  of  the  carti- 
lages as  C-shaped  rings,  and  in  the  arrangement  of  the  muscular  fibres  between 
the  ends  of  the  rings  to  form  the  trachealis  muscle  and  complete  the  tube. 
This  muscle  has  both  longitu- 
dinal and  circular  fibres,  but  the 
latter  are  the  most  numerous. 

The  mucous  glands  are 
larger  and  more  numerous,  and 
open  by  larger  orifices.  The 
lymphatics  are  abundant,  and 
there  is  a  rich  plexus  of  nerves 
beneath  the  trachealis  muscle 
derived  from  the  vagus,  recur- 
rent laryngeal,  and  sympathetic. 

The  small  and  terminal 
bronchi. — As  the  bronchi  get 
smaller  the  cartilages  and  glands 
disappear ;  the  epithelium  be- 
comes reduced  to  a  single  layer 
of  cubical  ciliated  cells ;  and 
finally,  in  the  terminal  bronchi 
only  the  following  coats  are 
distinguishable: — (1)  a  single 
layer  of  small  polyhedral 
granular  cells  without  cilia ;  (2) 
a  circular  muscular  coat  of 
unstriped  fibres ;  and  (3)  a  fine 

adventitia  of  elastic  fibres  arranged  chiefly  in  longitudinal  networks.  The 
muscular  coat  in  the  small  bronchi  is  twice  as  thick,  relatively  to  the  total 
thickness  of  the  walls,  as  it  is  in 
the  larger  bronchi.  The  terminal 
bronchi  are  regarded  as  having  a 
respiratory  function,  because  of  the 
change  in  their  structure,  and  be- 
cause of  their  being  supplied  by  the 
pulmonary  artery. 

The  infundibula  and  air- 
vesicles. — In  the  infundibula  and 
air-vesicles  the  following  further 
•changes  occur.  The  granular  cells 
no  longer  form  a  continuous  layer 
but  are  broken  up  into  groups,  sepa- 
rated by  flat  squamous  cells.  These 
cells  become  more  and  more  numer- 
ous as  the  alveoli  are  approached, 
and  form  in  them  a  continuous 
lining. 

The  number  of  granular  cells 
visible  depends  upon  the  distension 
of  the  lung ;  they  are  few  or  absent 
when    the    alveoli   are  completely 
collapsed.    In  the  foetus,  i.e.,  before  respiration,  they  arc  all  of  the  granular  kind. 


Fig.  6. 

An  alveolus  from  the  lung  of  a  new-born  child,  stained 
with  nitrate  of  silver  to  show  the  epithelium. 
Some  of  the  cells  are  much  more  distinct  and 
granular  than  the  rest  {Schultze.     x  500). 


Fig.  7. 

Portion  of  the  outer  surface  of  the  cow's  lung 
{K'dUikcr.  x  30).  a,  imlnionary  vesicles 
filled  artilicially  with  wa.x  ;  b,  the  margins 
of  the  smallest  lobules. 

distended,   and    more   numerous  when 
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The  muscular  coat  is  continued  on  to  the  infundibulum  and  small  air-ducts 
but  upon  the  alveolar  walls  it  exists  only  as  a  few  scattered  cells  here  and  there 
near  the  air-ducts. 

The  elastic  fibres  are  continued  on  to  the  alveoli  and  form  its 
framework. 

The  alveoli  or  vesicles,  which  measure  about  0-20  mm.  (  I  inch)  in 
diameter,  are  packed  close  alongside  of  each  other,  and  assume,  in  consequence  an 
irregular  polyhedral  form  ;  though,  for  the  most  part,  grouped  in  bunches  on  'the 
niiundibula  they  occur  also  isolated  and  sessile. 

They  are  composed  of  thin  structureless  membrane  lined  internally  as 
already  described,  by  a  continuous  layer  of  flat  squamous  cells  with  a 'few 
granular  cells  interspersed,  and  supported  externally  by  numerous  fine,  occasion- 
ally branching,  elastic  fibres  continuous  with  the  external  elastic  coat  of  the 
bronchioles.  To  these  fibres  the  elasticity  of  the  alveoli  is  due.  A  few  scattered 
muscle  fibres  are  found  near  the  entrance  of  the  air-ducts. 

E  C  It 


f  e 
Fig.  8. 

Semi-diagi-ammatic  representation  of  the  air- vesicles  of  the  lung  (iandois 
and  Stirling),  v,  blood-vessels  at  the  margin  of  an  alveolus ;  c, 
capillaries ;  E,  relation  of  the  squamous  epithelium  of  an  alveolus 
to  the  capillaries  in  its  wall ;  /,  alveolar  epitheliiun  shown  alone  ; 
e,  elastic  tissue  of  the  lung. 


Fig.  9. 

Diagram  of  alveolar  wall,, 
to  show  the  capO- 
laries  surrounded  by 
epithelial  cells ;  in 
one  the  wall  of  the- 
capillary  is  indicated 
by  cells,  a,  epithelial 
cells ;  6,  capUlaries. 


The  blood-vessels  form  freely  anastomosing  loops  round  the  vesicles,  and  from 
these  loops  a  fine  network  of  thin-walled  capillaries  spreads  over  the  vesicles,  a 
single  layer  of  capillaries  lying  between  any  two  contiguous  alveoli,  and,  when 
distended,  projecting  into  the  lumen  of  each. 

Among  the  elastic  fibres  there  exists  a  network  of  branched  connective  tissue 
cells,  contained  as  usual  within  lacunse,  which  form  the  radicles  of  the  lym- 
phatics.   Between  the  flattened  squamous  cells  are  minute  pores,  pseudostomaia. 
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jvhich  communicate  with  the  lacunse.  Through  them  the  lymphatic  cells, 
a  few  of  which  are  always  found  on  the  surface  of  the  air-vesicles,  migrate  and 
carry  with  them  into  the  lymphatics  any  foreign  substances  which  may  have 
found  their  way  as  far  as  the  alveoli. 

Pseudo-stomata  are  peculiar  cells  of  connective  tissue  type  existing  between 
the  cells  of  the  bronchial  mucous  membrane  and  of  the  alveoli  and  sending 
out  processes,  which  anastomose  with  the  similar  cells  of  the  sub-epithelial 
layer.  In  the  ordinary  condition  these  cells  completely  fill  up  the  space  in 
Avhich  they  lie,  but  when  the  alveolus  or  bronchus  is  distended  actual  channels 
or  real  stomata  are  formed. 

The  number  of  alveoli  has  been  calculated  to  reach  the  enormous  figure  of 
725,000,000  with  a  superficial  area  of  about  90-8  square  metres,  which  is  100 
times  greater  than  the  body  surface  ('8  to  "9  square  metres). 

The  lymphatics  of  the  lung. — The  lymphatics  of  the  lung  constitute  a 
superficial  and  a  deep  system. 

The  superficial  (subpleural)  lymphatics  lie  immediately  beneath  the  pleura 
and  form  a  network,  the  efferent  trunks  from  which  run  along  the  pulmonary 
septa  to  the  root  of  the  lung,  communicating  on  their  way  with  the  deep 
lymphatics.  The  deep  lymphatics  remain  within  the  substance  of  the  lung  and 
accompany  the  branches  of  the  vessels  (perivascular)  and  of  the  bronchi  (peri- 
bronchial). These  two  sets  of  vessels  anastomose  freely  with  each  other  as  they 
run  towards  the  root  of  the  lung,  where  they  end  in  the  bronchial  glands. 


,  Fig.  10. 

Transverse  section  of  an  alveolus  from 
the  lung  of  a  guinea-pig  {Klein), 
a,  alveolar  cavity  ;  h,  lining  epi- 
thelium ;  c,  capillary  blood-vessels 
injected.  They  are  represented  as 
uninjected  and  not  nearly  so  numer- 
ous as  in  the  actual  preparation,  in 
order  to  make  the  drawing  not  too 
comi)licated ;  d,  interalveolar  con- 
nective tissue  corpuscles  sending 
processes  between  the  epithelial 
cells  of  the  alveoli,  pseudo-stomatous 
tissue. 


Fig.  11. 

Section  through  a  guinea-pig's  lung, 
showing  lining  epithelium  of  the 
alveoli  and  between  them  small 
holes,  pseudo  -  stomatous  canals 
{Klein). 


The  lymphatic  vessels  follow  the  connective  septa  of  the  lung,  and  all  contain 
valves. 

The  lymphatics  take  origin — 

1.  In  the  walls  of  the  alveoli. 

2.  In  the  mucosa  of  the  bronchi ;  and 

3.  In  the  pulmonary  pleura. 
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,u  I'  ^""^^^  walls  of  the  alveoli  the  radicles  consist  of  irregular  lacuna,,  round 
the  branched  connective  cells,  which  communicate  with  the  sub-pleural  ixnZn 
the  one  hand  and  with  the  perivascular  and  peribronchial  vessels  on  the  othei" 


Fig.  12. 

Surface  view  of  epithelium  of  bron- 
chus of  a  rabbit,  showing  the 
epithelial  cells,  viewed  from  the 
surface  and  appearing,  therefore, 
as  a  mosaic  of  polyhedral  cells, 
and  between  them  nucleated 
branched  cells  {Klein,  ix.  A). 


Pig.  13. 

The  same,  seen  in  profile,    a,  epithelium 
with  mtra-epithelial   nucleated  cells 
pseudo-stomatous  cells   in  connection 
vnth  ;  b,  nucleated  cells  of  sub-epithelial 
mucous  membrane. 


and  by  means  of  the  pseudo-stomata  they  are  also  in  communication  with  the 
interior  of  the  alveoli. 

2.  In  the  walls  of  the  bronchi  they  originate  in  the  sub-mucosa  and  unite  to  form 

the  peribronchial 
vessels  which  freely 
anastomose  with 
the  perivascular 
trunks.  These 
radicles  communi- 
cate also  by  means 
of  pseudo  -  stomaia 
with  the  interior  of 
the  bronchi. 

3.  In  the  pul- 
monary pleura,  they 
arise  in  spaces  be- 
tween the  connec- 
tive tissue  bundles 
and  are  in  connec- 
tion, by  stomata, 
with  the  pleural 
cavity. 

The  free  com- 
munication of  the 
lymphatics  of  the 
lung  with  the  cavity 
of  tlie  jileura  by 
means  of  stomatii 
and  with  the  in- 
of  the  bronchi  by  pseudo-stomata  provides  for  the 
or  for  the  removal  of  fine  solid  substances  by  the 


Pig.  14. 

Surface  view  of  the  endothelium  of  tlie  pulmonary  pleura  of  the  rabbit 
in  the  condition  of  chronic  pleuritis  [Klein),  a,  general  flattened 
epithelium;  h,  germinating  endothelium  round  stomata,  these 
latter  being  plugged  with  fibrinous  matenal,  stained  dark  with 
nitrate  of  silver. 

terior  of  the  alveoli  and 
rapid  absorption  of  fluid 
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lymphatics.  This  process  is  aided  by  the  movements  of  respiration,  which 
distend  the  stomata  and  lymphatics  on  inspiration  and  compress  them  on 
expiration ;  this  alternating  opening  and  closing,  aided  hy  the  arrangement  of 
valves  in  the  vessels,  directs  a  constant  stream  of  lymph  from  the  periphery 
towards  the  root  of  the  lung. 

The  pleura. — The  pleura  forms  a  complete  investment  for  each  lung  (the 
visceral  layer)  and  also  a  lining  to  the  hiterior  of  the  thorax  (the  parietal 
layer).  The  two  layers  are  continuous  only  at  the  root  of  the  lung  and  for  a 
short  distance  from  the  root  of  the  lung  down  to  the  diaphragm  (the  ligamentum 
latum  pulmonum).  Between  the  two  pleural  sacs  the  mediastinal  space  is  left 
in  which  the  heart  and  other  important  structvu-es  are  found.  The  pleura  is  in 
intimate  relation  with  the  pericardium  on  each  side. 

The  pleura  does  not  quite  reach  down  inferiorly  to  the  attachments  of  the  dia- 
phragm nor  do  the  lungs  quite  fill  up  the  whole  pleural  cavity,  except  on  deep 
inspiration.  There  is  a  small  space  left  on  ordinary  inspiration  (the  complemen- 
tary space)  where  the  two  layers  of  the  pleura  are  in  contact. 

The  structure  of  the  pleura  is  that  of  other  serous  membranes,  viz.,  a  fibrous 
basis  covered  with  endothelium. 

The  cells,  in  the  parietal  layer,  are  flattened  squames,  but  in  the  visceral  layer 
they  are  in  places  granular,  as  in  the  alveoli.  The  number  of  these  granular 
cells  varies,  as  in  the  alveoli,  with  the  distension  of  the  lung.  Upon  the  surface 
of  the  membrane  numerous  stomata  exist  surrounded  by  germinating  epithelium. 

The  blood-vessels. — The  blood-vessels  of  the  lung  belong  to  two  difi^erent 
systems,  the  pulmonary  and  the  bronchial. 

The  pulmonary  a7-teries  accompany  the  bronchi,  but  divide  more  frequently, 
especially  towards  their  terminations. 

It  is  usually  stated  that  they  do  not  anastomose  with  each  other.  This  is  not 
correct,  for  Zuckerkandl  has  proved  that  the  anastomosis  between  the  branches  of 
the  bronchial  and  pulmonary  arteries  is  very  free,  and  that  some  of  the  anasto- 
mosing branches  are  quite  large ;  of  the  bronchial  tabes  the  large  divisions  are 
supplied  by  the  bronchial  artery  only,  and  the  smallest  by  the  pulmonary  only, 
but  the  whole  intermediate  portion  receives  a  supply  from  both  sets  of  vessels, 
which  freely  anastomose.^ 

The  terminal  arterioles  supply  one  or  more  contiguous  lobules  and  do  not 
anastomose  with  each  other.  They  form  round  each  vesicle  a  ring  which  freely 
anastomoses  with  those  of  the  adjacent  vesicles  supplied  by  the  same  arteriole. 

The  capillaries  from  these  rings  arise  and  form  a  network  with  very  fine 
meshes  over  the  whole  alveolus.  The  capillaries  are  very  small  and  measure  only 
"2 sTHT  *o  Tcro(7  i"^"^^  diameter.  They  lie  immediately  beneath  the  epithelium 
and  form  but  a  single  layer  between  two  contiguous  alveoli,  so  that  when  distended 
they  project  into  each.  Some  fine  vessels  are  supplied  to  the  terminal  bronchi 
where  they  anastomose  with  those  derived  from  the  bronchial  artery. 

The  pulmonarii  veins  are  derived  from  the  capillary  network  and  lie  on  the 
opposite  side  to  the  artery.  The  veins  freely  anastomose  with  each  other  as  they 
grow  larger  and  are  joined  by  branches  from  the  bronchial  veins.  They  then 
travel  along  the  septa  to  the  root  of  the  lung,  the  artery  being  usually  above, 
and  the  vein  below,  the  bronchial  tube. 

The  pulmonary  veins  have  no  valves,  and  are  said  to  be  smaller  in  capacity 
than  the  arteries,  water  being  given  ofl'in  the  lungs.  The  area  of  the  pulmonary 
capillaries  is  also  stated  to  be  less  than  that  of  the  systemic  capillaries,  so  that 
tlic  blood  stream  through  them  must  be  more  rapid. 

^  Sitzungsher.  d.  k.  Akad,  d,  IVisseiisch.  (Vienna),  vol.  Ix.xxvii. 


10  DISEASES  OF  THE  ORGANS  OF  RESPIRATION.         [SeC.  1. 

The  pulmonary  veins  carry  arterial  blood  and  the  arteries  venous  blood 
Ihe  hroncMal  arteries  arise  from  the  aorta  or  intercostals,  and  number 
divlde*^^''''  ^^^'^  ^^^'^^  accompany  the  bronchi  as  they 

They  are  distributed  to  the  lymph  glands  at  the  root  of  the  lung,  to  the 
walls  ot  the  blood-vessels,  to  the  interlobular  septa,  to  the  bronchial  mucous 
membrane,  bemg  continuous  in  the  smallest  branches  with  the  plexus  derived 
irom  the  pulmonary  artery,  and  lastly  to  the  visceral  pleura.  Here  they  may  be 
distmguished  from  the  pulmonary  vessels  of  the  superficial  alveoli  by  their 
tortuous  courses  and  their  open  arrangement,  by  lying  outside  the  lobular  tissue 
and  by  endmg  ni  the  superficial  set  of  bronchial  veins. 

The  smaller  bronchial  veins  anastomose  with  the  pulmonary  veins.  The 
bronchial  vems  open  usually  on  the  right  side  into  the  vena  azygos  and  on  the 
left  into  the  intercostal. 

A  few  small  vessels  reach  the  lung  and  pleura  along  the  ligamentum  latum 
pulmonum  from  the  lower  intercostals. 

The  Nerves.— The  nerves  of  the  lungs  are  derived  from  the  anterior  and 
posterior  pulmonary  plexus,  and  consist  of  branches  from  the  vagus  and  the 
sympathetic.  They  accompany  the  bronchi,  lying  outside  the  cartilages,  and  being 
in  close  relation  with  the  branches  of  the  bronchial  arteries.  They  contain 
medullated  as  well  as  non-medullated  fibres,  and  numerous  small  ganglia. 

Their  mode  of  termination  in  the  lung  is  not  yet  ascertained.  Some  fibres 
pass  to  the  bronchial  muscle,  some  to  the  blood-vessels,  and  possibly  some  to  the 
mucous  glands. 

It  IS  upon  the  bronchial  muscle  that  the  lung-tonus  to  a  great  extent  depends, 
and  the  nerve  which  governs  this  is  the  vagus. 

When  the  vagus  of  one  side  is  divided,  the  bronchi  of  that  lung  dilate  ;  if  the 
peripheral  end  be  then  stimiilated,  they  contract ;  if  the  central  end  be  stimulated, 
the  other  vagus  being  intact,  contraction  also  occurs,  but  not  to  the  same  extent, 
so  that  the  vagus  contains  both  centrifugal  and  centripetal  fibres  controUing  the 
bronchi.  Lastly,  asphyxia,  which  causes  contraction  if  the  vagi  be  intact,  has 
not  this  effect  if  the  vagi  have  been  divided. 

The  root  of  the  lung-  and  the  mediastinum.— The  lungs  are  free  to 
move  in  all  directions  within  the  thorax,  save  at  the  root  where  the  vessels  and 
bronchi  enter,  and  along  the  mediastinum  where  they  are  attached  by  the 
ligamentum  latum  pulmonum. 

The  root  of  each  lung  is  composed  of  the  bronchus  and  large  blood-vessels, 
with  the  nerves,  lymphatic  vessels,  and  glands  connected  together  by  areolar 
tissue,  and  surrounded  by  a  sheath  of  the  pleura. 

The  root  of  the  right  lung  lies  behind  the  superior  vena  cava,  and  a  part  of 
the  right  auricle,  and  below  the  vena  azygos,  which  arches  over  it  to  enter  the 
superior  cava. 

The  order  of  the  vessels  is,  from  above  downwards  and  from  behind  forwards  : 
Bronchus,  artery,  vein. 

The  root  of  the  left  lung  passes  below  the  arch  of  the  aorta  in  front  of  the 
descending  aorta,  but  on  this  side  the  artery  lies  above  the  bronchus. 

Each  bronchus  and  each  pulmonary  artery  divides  into  two  branches,  an 
upper  and  a  lower,  before  entering  the  lung,  the  lower  being  the  larger.  On  the 
right  side  the  upper  division  of  both  artery  and  bronchus  gives  off  a  separate 
branch  to  the  middle  lobe.    The  right  bronchus  is  larger  than  the  left. 

The  size  of  the  bronchi  vary  in  direct  proportion  to  the  size  of  the  lung  and 
also  to  the  respiratory  capacity. 
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The  phrenic  nerve  descends  over  the  root  of  each  lung,  and  the  pneumo- 
gastric  nerve  lies  behind. 

The  nerve-plexuses  lie  in  front  and  behind  the  root  and  main  bronchi,  and  are 
called  anterior  and  posterior  accordingly,  the  posterior  being  the  larger.  They 
are  formed  chiefly  of  branches  from  the  vagus  and  the  sympathetic. 

The  lymphatic  glands  are  grouped  for  the  most  part  round  the.  bifurcation  of 
the  trachea  and  the  bronchi. 

THE  PHYSICAL  EXAMINATION  OF  THE  CHEST.— It  is 

hardly  necessary  to  devote  much  space  to  this  subject,  upon  which  so  many 
comprehensive  treatises  have  been  written.  Various  parts  of  it  will  be  dealt  with 
as  occasion  arises  hereafter.  There  are  but  two  points  which  may  with  advantage 
be  considered  now,  for  they  cannot  be  introduced  conveniently  elsewhere.  I 
refer  to  the  use  and  meaning  of  the  terms  bronchial  breathing  and  rales. 

BRONCHIAL  BREATHING.— Auscultation  is  not  really  a  difficult 
subject.  It  requires  some  little  preliminary  instruction,  and  after  that  its 
mastery  is  only  a  question  of  attention  and  practice;  yet  there  is  no  doubt 
that  it  often  appears  confusing  to  students.  The  difficulties,  however,  are 
chiefly  of  our  own  making,  and  lie  not  in  things  but  in  words;  for  the  facts 
of  auscultation,  their  significance,  and  their  relation  to  pathological  lesions,  are 
well  known  and  understood,  while  the  confusion  lies  in  the  technical  terms  used 
to  express  the  phenomena  observed.  Among  these  technical  terms  the  chief 
ofi'enders  are  two,  namely,  bronchial  breathing  and  rdles. 

Technical  terms  are  convenient,  but  to  be  really  useful  they  must  be  strictly 
defined  and  accurately  used,  otherwise  they  introduce  confusion  instead  of 
simplicity,  and  that  is  the  case  in  auscultation.  If  we  could  only  get  rid  of 
technical  terms,  and  merely  describe  in  simple  language  what  we  actually  hear, 
there  would  be  no  confusion  and  little  difficulty. 

Now  why,  if  the  facts  are  so  plain  and  so  easy  to  comprehend,  is  so  much 
time  and  energy  spent  in  discussing  the  meaning  of  terms  1  It  is  for  the  simple 
reason  that  the  diff"erent  terms  are  regarded  as  indicating  diflierent  pathological 
lesions.  These  lesions  are  the  important  conditions  to  recognise,  and  the  use  of  a 
wrong  term  would,  therefore,  imply  a  wrong  conclusion  as  to  the  pathological 
condition.  Unfortunately,  the  same  term  has  not  always  the  same  significance, 
that  is  to  say,  it  does  not  always,  in  the  mind  bf  every  teacher  or  examiner, 
correspond  with  the  same  pathological  lesion,  and  it  is  because  this  difference  of 
usage  of  terms  is  not  recognised  and  taught,  that  so  much  confusion  is  introduced 
into  the  subject. 

I  propose  first  of  all  to  consider  what  the  facts  of  auscultation  are  ;  what  their 
meaning  is  ;  and  why  it  is  important  to  give  certain  of  them  special  names.  I 
shall  then  be  able  to  show  where  the  confusion  comes  in,  and  how  it  will  be 
possible  to  avoid  it. 

The  Breathing  Sounds.  —  As  the  air  passes  in  and  out  of  the 
larynx  and  air  tubes  it  makes  sounds  which  are  carried  throughout  the  air  tubes 
by  the  column  of  air  contained  in  them.  These  sounds  are  veiy  obvious  if  we 
listen  over  the  larynx,  and  they  have  a  certain  loudness  and  a  certain  character. 
If  we  listen  over  the  trachea  we  hear  the  sounds  as  before,  but  with  somewhat 
diminished  loudness  and  different  character.  Again,  over  the  bronchi — that  is, 
beneath  the  manubrium  sterni  in  front,  or  behind  right  and  left  of  the  second  or 
tliird  dorsal  vertebra — the  breathing  sounds  arc  still  heard,  but  are  further 
diminished  in  loudness  and  altered  in  character.    Finally,  if  wo  listen  in  the 
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axilla  or  at  the  base  behind— that  is,  as  far  as  possible  away  from  the  air  tubes— 
the  breathing  sounds  are  entirely  different  from  those  heard  in  the  other  places 
specified.  The  breathing  sounds  heard  in  these  various-  parts  have  since 
Laennec's  tune  been  called  laryngeal,  tracheal,  bronchial,  and  vesicular  respectively. 

Pathologically,  these  terms  become  of  significance  when  they  are  heard  in 
places  m  the  chest  where  they  should  not  normally  be  heard  at  all.  If,  in  places 
where  vesicular  breathing  ought  normally  to  be  heard,  vesicular  breathing 
disappears,  and  m  its  stead  some  other  kind  of  breathing  is  heard,  the  conclusion 

DIAGRAMMATIC  REPRESENTATION  OF  THE  Tt^l^:^^^^ 

BREATH-SOUNDS.  dealt  with  later,  that  that 

portion  of  the  lung  is  in 
a  condition  of  disease ; 
and,  the  more  abnormal 
the  breathing  is,  the 
greater  the  pathological 
changes  which  have  taken 
place.  This  is  the  real 
reason  why  so  much  im- 
portance is  attached  to 
these  terms,  for  they  are 
regarded  as  the  measure 
of  the  pathological 
intermediate  change. 

Over  the  larynx,  iu- 
(?  Bronchiolar)  All  called  by  some    spiration  is  heard  as  well 

^         teachers  ^s  expiration  ;   both  are 

Bronchial  "^oi^y  as  it  were, 

and  both  have  a  peculiar 
(By  others  Tubular)  character,  such  as  might 
be  produced  in  a  large 
hollow  space  as  we  know 
the  larynx  to  be.  On 
account  of  this  hollow 
character  this  kind  of 
breathing  when  heard 
elsewhere  is  often  called, 
not  laryngeal,  but  am- 
phoric or  cavernous. 
Over  the  trachea,  in- 
spiration and  expiration 
are  both  heard.  The 
sounds  are  still  loud  and 
noisy  ;  though  not  quite 
so  loud  as  over  the  larynx, 
they  are  somewhat  raised 
in  tone,  and  have  lost 

some  of  their  hollow  character.  Over  the  positions  described  where  bronchial 
breathing  may  be  heard,  both  sounds  are  still  audible,  but  with  a  still  higher 
pitch  and  a  much  harsher  character.  When,  in  disease,  instead  of  vesicular 
l3reathing  other  sounds  are  heard,  they  are  called  lary7igeal,  tracheal,  or  hronchial, 
according  as  they  approach  most  nearly  to  the  characters  of  the  breath  sounds 
heard  in  these  respective  places. 
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Now  let  us  turn  to  vesicular  breathing  and  analyse  what  it  is  that  we  hear  in 
those  parts  of  the  chest  which  are  far  removed  from  the  large  bronchial  tubes.  Here 
there  is  little  noise  :  the  sounds  are  muffled,  blowing,  soft,  almost  sighing  in  charac- 
ter, and  what  is  more  remarkable  is  that  they  are  no  longer  double.  We  hear  the 
blowing  murmur  with  inspiration,  but  with  expiration  we  either  do  not  hear  any- 
thmg  at  all,  or  we  hear  the  blowing  murmur  only  for  a  short  time  during  the 
early  part  of  expiration.  Thus  vesicular  breathing  is  characterised  first  by  the 
absence  of  noise,  secondly  by  its  blowing  character,  and  thirdly  by  the  absence, 
or  diminution  in  length,  of  the  expiratory  sound. 

All  the  forms  of  breathing  may  be  represented  diagrammatically  by  lines,  the 
varying  thickness  of  them  indicating  the  amount  of  noise.  Thus  vesicular 
breathing  may  be  indicated  by  a  thin  line  for  inspiration,  with  a  very  short  thin 
line  for  expiration,  if  it  be  audible  at  all  (see  diagram  a) ;  bronchial  breathing  by 
two  thick  lines  (diagram  e) ;  tracheal  breathing  by  two  thicker  lines  (diagram  /). 
Of  course,  between  the  diagram  which  represents  vesicular  breathing  and  that 
which  represents  bronchial  breathing  various  transitional  forms  might  be  drawn, 
and  these  would  correspond  with  the  transitional  forms  of  breathing  which  are 
actually  observed.  Laryngeal  breathing  (g),  or,  as  it  is  called,  "  cavernous 
breathing,"  may  be  represented  by  two  double  lines  enclosing  a  space,  instead  of 
two  thick  solid  lines,  thus  indicating  its  hollow  character. 

No-w,  just  as  the  air  tubes  pass  without  a  break  from  one  end  to  the  other, 
the  larynx  into  the  trachea,  the  trachea  into  the  bronchi,  the  larger  bronchi 
into  the  small  bronchi,  and  the  small  bronchi  into  the  bronchioles  and  vesicles, 
the  lines  of  division  between  them  being  purely  arbitrary,  so  it  is  with  the 
different  kinds  of  breathing  to  which  the  different  names  are  given. 

The  earliest  pathological  change  from  healthy  vesicular  breathing  is  that 
expiration  becomes 
audible  throughout 
its  whole  length  {b); 
the  next  change  is 
that  inspiration  be- 
comes louder  than 
it  should  be  (c  and 
d).  By  -  and  -  bye 
both  inspiration  and 
expiration  are  eqiial 
in  loudness  and  in- 
tensity, and  subse- 
quently come  to 
have  the  character 
to  which  the  name 
bronchial  breathing 
is  given. 

Between  bron- 
chial and  vesicular 

breathing  we  have  many  transitional  stages,  and  the  question  is  how  far  the  term 
"  bronchial  "  shall  extend.  No  one  who  has  ever  heard  true  or  typical  bronchial 
breathing  such  as  is  met  with  in  acute  pneumonia  can  fail  to  have  been  struck 
by  it  or  is  likely  to  forget  it.  It  is  so  chai-acteristic  and  peculiai",  and  it  means 
80  much  pathologically,  that  it  ia  evident  a  special  name  is  required  for  it. 

It  seems  a  pity  to  use  the  same  name  which  we  employ  to  designate  this  re- 
markable phenomenon  for  a  variety  of  other  forms  of  breathing  which  have  not  the 
same  pathological  significance.    And  this  is  the  gist  of  the  whole  matter ;  for  while 
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Fig.  15. 

Showing  the  relation  assumed  to  exist  between  the  altered  breatliiug 
sounds  and  the  amount  of  pathological  lesion. 
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some  strictlj'  limit  their  use  of  the  term  to  that  very  peculiar  form  of  breathing 
most  frequently  heard  in  pneumonia,  others  employ  it  as  a  general  expression  for 
many  kinds  of  pathological  breathing,  from  the  slightly  modified  vesicular  up 
to  the  typical  bronchial  breathing.  The  importance  of  the  question  is  at  once 
apparent  if  we  look  at  it  from  a  pathological  point  of  view.  In  the  one  case,  we 
indicate  a  massive,  considerable  consolidation  of  the  lung,  and,  in  the  other,  a 
consolidation  which  may  be  comparatively  trifling. 

Now  if,  instead  of  using  technical  terms,  we  described  in  simple  ordinary 
language  the  phenomena  we  hear,  all  this  difficulty  and  confusion  would  at  once 
vanish.  Thus  we  might  put  into  words  what  we  really  have  to  observe  in  fact. 
We  have  first  to  listen  whether  expiration  can  be  heard  ;  if  so,  whether  it  is  as 
long  and  as  loud  as  inspiration.  Then,  whether  inspiration  or  expiration  has  any 
abnormal  characters  in  quality  and  tone.  These  changes  can  all  be  described  in 
plain  and  simple  language,  and  without  the  introduction  of  technical  terms 
at  all.  In  this  way  it  is  easy  to  make  the  subject  intelligible  and  interesting, 
and  to  avoid  all  the  confusion  which  technical  terms  introduce. 

Now  let  us  turn  for  a  moment  to  the  cause  of  the  respiratory  sounds,  and 
consider  where  these  sounds  are  produced  ;  why  it  is  they  are  modified  in 
different  parts  of  the  air-passages ;  and  how  it  comes  that  vesicular  breathing  is 
so  different  from  all  the  other  kinds.  The  sounds  of  breathing  are  produced 
chiefly  at  or  about  the  glottis,  and  they  are  diminished  in  intensity,  that  is,  they 
become  less  and  less  loud  the  farther  away  we  pass  from  the  glottis ;  thus  dis- 
tance from  the  seat  of  production  accounts  for  the  diminished  noise  we  hear  in 
different  parts  of  the  chest.  As  we  pass  farther  and  farther  away  from  the 
larynx,  the  sounds  become  not  only  less  loud,  but  rise  also  in  pitch  ;  these  changes 
are  to  be  connected  with  the  size  of  the  tubes  over  which  we  are  listening. 

In  vesicular  breathing  we  have  another  and  new  factor  added.  In  the 
vesicles  of  the  lungs  the  air  column  is,  as  it  were,  broken  up  by  a  number  of 
partitions  into  compartments  or  spaces  of  different  sizes.  In  this  way  the  sound 
brought  by  the  air-tubes  is  so  dispersed  and  dissipated  that  much  of  it  becomes 
lost ;  the  vesicular  structure  of  the  lung  may  be  likened  to  a  feather  pillow,  and 
the  vesicles  muflie  the  sound  in  a  similar  way.  The  result  is  that  so  long  as  the 
vessels  are  healthy  but  little  of  the  breathing  sounds  are  audible  at  all ;  we  hear 
inspiration  only,  and  little  or  nothing  of  expiration.  As  soon  as  the  vesicular 
structure  of  the  lung  becomes  more  homogeneous — that  is  to  say,  the  irregular 
air  spaces  become  solid — the  muf&ing  of  the  sounds  is  less,  the  breathing  sounds 
in  the  smaller  tubes  are  heard,  and  consequently  expiration  becomes  audible.  As 
the  consolidation  extends,  inspiration  and  expiration  become  more  distinct,  and, 
finally,  when  the  consolidation  becomes  massive  and  extends,  we  may  suppose  as 
far  as  the  large  bronchi,  the  sounds  produced  in  them  are  audible,  and  we  get 
typical  bronchial  breathing.  Thus  it  comes  about  that  the  degree  of  alteration 
in  the  respiratory  sounds  is  an  index  of  the  amount  of  consolidation,  as  is  repre- 
sented in  fig.  15. 

If,  on  ordinary  quiet  breathing,  the  sounds  produced  by  the  passage  of  air 
through  the  larynx  are  transmitted  to  the  vesicles  of  the  lung,  it  follows  that 
they  will  be  transmitted  with  greater  distinctness  when  the  breathing  at  the 
larynx  is  loud,  and,  when  it  is  very  noisy,  the  sounds  heard  over  the  vesicles  of 
the  lung  may  resemble  in  character  those  audible  over  some  of  the  air-tubes 
It  might  be  then  difficult  to  say  whether  the  cause  of  this  exaggeration  of  the 
breath  sounds  lay  in  the  larynx  or  in  the  vesicles  of  the  lung. 

Even  simple  increase  in  the  rapidity  of  breathing  produces  more  noise,  and  then 
b6th  inspiration  and  expiration  may  become  audible  over  the  vesicles  of  the  lung. 
This  very  frequently  happens  in  children,  and  was  named  by  Laennec  "  puerile," 
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a  term  which  is  still  retained,  but  which  is  often  applied  not  to  the  breathing 
of  children  only,  but  to  similar  kinds  of  exaggerated  or  loud  breathing  in  adults. 

In  children  and  in  adults,  puerile  breathing  may  very  closely  resemble  some 
of  the  pathological  kinds  of  breathing  previously  described,  but  in  most  cases  it 
retains  something  of  that  muffled  character  which  has  been  described  as  peculiar 
to  vesicular  breathing. 

If  patients  are  told  to  take  a  deep  breath  they  frequently  begin  to  make 
noises  with  the  mouth,  pharynx,  or  larynx.  This  must  be  prevented,  for  the 
noises  thus  produced  may  mask  the  other  changes  in  the  character  of  the 
breathing  for  which  we  are  looking. 

The  most  serious  difficulties  are  introduced  when  disease  of  the  larynx  or 
trachea  has  led  to  stenosis  or  narrowing  of  the  tube,  so  that  the  air  has  to  pass 
through  a  constricted  aperture.  It  must,  therefore,  pass  at  a  greater  rate,  and 
in  doing  so  will  produce  a  greater  noise.  This  noisy  laryngeal  and  tracheal 
breathing  has  received  the  name  of  "stridor."  Stridor  complicates  diagnosis 
very  considerably,  for  the  sounds  being  loud  and  transmitted  far  and  wide  are 
audible  over  the  vesicles  of  the  lung.  Under  these  circumstances  the  diagnosis 
of  the  condition  of  the  vesicles  of  the  lung  by  auscultation  becomes  extremely 
difficult,  if  not  impossible,  and  mistakes  may  be  made  in  either  direction  :  either 
disease  of  the  vesicles  may  be  diagnosed  when  none  exists,  or  the  absence  of 
disease  inferred  when  considerable  disease  is  present. 

The  last  difficulty  that  needs  to  be  mentioned  is  in  connection  with  rhonchus. 
This  sound  is  often  of  considerable  intensity,  so  that  it  is  frequently  heard  even 
far  away  from  the  chest.  It  is  also  often  double,  that  is  to  say  both  inspiration 
and  expiration  are  audible.  As  a  rule,  however,  rhonchus  is  easily  distinguished 
from  other  forms  of  pathological  breathing  by  its  sonorous  or  musical  character ; 
but  if  these  are  absent,  and  there  is  nothing  but  the  increased  loudness  and 
harshness  of  respiration,  rhonchus  may  come  to  resemble  bronchial  breathing 
very  closely,  and  I  have  seen  instances  in  which  it  would  be  very  difficult  by  the 
ear  alone  to  say  which  was  present.  However,  this  difficulty  is  not  likely  often 
to  arise. 

Now,  I  think  we  are  in  a  position  to  see  the  whole  matter.  "Bronchial 
breathing  "  introduces  confusion  in  our  ideas,  because  it  is  used  in  different  senses 
by  different  persons.  Although  all  agree  in  calling  the  extreme  form  "  bronchial 
breathing,"  there  is  great  difference  of  opinion  as  to  the  term  to  be  applied  to  the 
intermediate  forms,  and  some  attempt  to  solve  the  difficulty  by  calling  them  all 
bronchial.  It  would  be  well  if  we  had  names  for  those  intermediate  forms  which 
lie  between  bronchial  breathing  and  vesicular,  but  none  have  been  accepted. 
They  have  been  called  "  intermediate,"  "  undeiined  "  [unbestimmtes),  but  these 
terms  are  unsatisfactory,  indefinite,  and  not  in  general  use.  As  our  terminology 
is  in  the  main  anatomical,  we  might  carry  it  a  little  further,  and  while  speaking 
of  laryngeal,  tracheal,  and  bronchial  breathing,  add  to  the  list  "  bronchiolar " 
breathing.  There  is  an  objection  to  the  introduction  of  a  new  term  into  auscul- 
tation, and  I  a.m  not  inclined  to  advocate  it.  Still  if  we  could  agree  upon  some 
such  intermediate  term,  we  should  do  away  with  much  of  the  confusion  which 
now  exists. 

R^les. — I  now  turn  to  the  second  term  which  is  a  source  of  confusion  — 
namely,  "  7'dles."  The  sounds  heard  on  auscultation  fall  into  two  groups;  first, 
modifications  of  sounds  heard  in  the  healthy  chest ;  and,  secondly,  new,  added, 
or  adventitious,  sounds  never  heard  in  health  at  all.  The  second  group  consist 
of  rattling,  bubbling,  crackling,  and  rubbing  sounds.  The  rubbing  sounds  are 
■called  "friction,"  and  the  rest  have  been  named  "rdles." 
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Thus,  Rdles  is  a  general  term,  with  several  varieties.  Laennec  described  five 
different  kinds  of  rales,  namely  :  1,  crepitant ;  2,  mucous ;  .3,  sonorous  ;  4,  sibilant ; 
5,  dry  crackling.  This  is  really  a  good  classification,  and  if  it  had  been  adopted  in 
its  entirety,  as  Laennec  intended,  there  would  be  little  confusion.  Unfortunately, 
this  is  not  done. 

1.  The  Crepitant  Rdle. — This  is  tine  crackling  sound,  such  as  is  heard  when 
the  hair  is  rubbed  between  the  fingers  over  the  ear,  and  is  now  more  commonly 
known  by  the  name  of  "fine  hair  crepitation."  It  is  heard  most  frequently  in 
the  early  stages  of  pneiimonia,  but  it  is  also  met  with  in  some  other  conditions 
of  lung  disease. 

It  is  usually  explained  as  being  due  to  the  opening  out,  by  the  entrance  of 
air,  of  collapsed  air  vesicles  which  have  stuck  together,  the  crackling  sound  being 
produced  on  the  separation  of  the  two  surfaces. 

It  would  be  well  to  place  the  fifth  variety  of  rdle,  viz.,  dry  craiMing,  also 
under  this  heading — a  noise  which  Laennec  compared  to  the  crackling 
of  a  di-y  bladder,  and  described  as  met  with  occasionally  in  emphysema.  It  is 
not  a  fine,  but  a  large,  coarse  crackling  [rdle  crepitant  sec  a  grosses  hulles  ou 
craquement). 

Between  these  two  forms  of  crepitation  Laennec  placed  another  variety  which 
he  called  "  subcrepitant,"  not  quite  so  fine  as  the  fine-hair  crepitation,  nor  yet  so 
coarse  as  the  other  form.  This  was  observed  frequently  in  cases  of  early 
phthisis.  Laennec,  however,  did  not  say,  as  subsequent  writers  have  done,  that 
this  subcrepitant  rdle  was  pathognomonic  of  phthisis.  Nor  is  the  statement  true, 
for  this  rdle  may  be  heard  in  many  conditions  of  the  lung  which  are  not  of  tuber- 
culous nature,  and  notably  in  bronchopneumonia. 

This  term  "subcrepitant  rdle"  is  one  which  is  not  required;  it  is  very 
indefinite,  difficult  to  comprehend  and  to  explain,  and  therefore  would  be  best 
formally  lianished  from  our  nomenclature,  as  indeed  it  now  almost  is  in  practice. 

All  these  forms  of  rdle  Laennec  thought  not  to  be  due  to  fluid,  and  he  there- 
fore called  them  "  dry  rdles." 

2.  The  Mucous  Rdle. — Mucous  rdles  are  crepitant,  crackling  sounds  also,  but 
regarded  as  due  to  the  bursting  of  air  bubbles  in  fluid.  They  have  therefore 
been  called  "moist  rdles."  These  rdles  vary  in  character  according  as  they 
make  more  or  less  noise,  or  are  produced  in  larger  or  smaller  tubes,  and  so  they 
give  the  impression  of  being  caused  by  large,  medium-sized,  or  small  bubbles 
bursting.  They  are  therefore  described  as  small,  medium,  and  large-sized 
crepitation.  The  largest  of  all  is  often  called  "  bubbling,"  and  in  its  coarsest 
form  is  known  as  "the  death  rattle,"  from  which  the  name  "rdle"  was  originally 
taken.    All  these  mucous  rdles  alike  are  now  termed  "  crepitation." 

The  larger  forms  of  crepitation  are  easy  to  recognise  by  the  ear,  and  are 
obviously  due  to  the  bursting  of  bubbles  in  fluid.  The  small  crepitation  has 
been  likened  to  the  crackling  of  salt  when  thrown  on  the  fire,  or  the  bursting 
of  very  fine  soap  bubbles  in  lather.  This  small-sized  crepitation  is  by  no  means 
easy  to  distinguish  from  the  crepitant  rdles  just  described,  and  which  are  now 
called  "fine-hair  crepitation."  Nor  is  it  easy  sometimes  to  distinguish  it  from 
a  form  of  friction  in  which  the  sound,  instead  of  being  one  of  rubbing,  has  tliis 
crackling  character. 

All  the  sounds  alike  may  be  modified  by  the  condition  of  the  Imig  which 
surrounds  their  place  of  production.  Thus,  if  the  lung  be  solid,  they  may  acquire 
a  sharp,  clear  character,  and  appear  as  if  produced  immediately  beneath  the  ear. 
In  this  respect  they  may  be  compared  with  the  clear  transmission  of  the  voice 
sounds  which  is  called  "pectoriloquy."  Again,  if  the  crepitations  are  produced 
in  a  cavity,  they  may  not  only  be  large  and  bubbling,  but,  in  addition,  have  a 
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ringing,  hollow  character,  strictly  comparable  with  amphoric  breathing  or 
amphoric  reasonance. 

3  and  4.  Sonoro-sibilant  Rdles. — The  third  and  fourth  variety  of  rdles,  namely, 
the  sonoro-sibilant  7"dZes,  are  now  universally  called  "  rhonchus  "  and  "sibilus" 
respectively,  the  former  being  a  snoring  or  sonorous,  the  latter  a  hissing,  piping, 
or  whistling  sound ;  and  they  both,  as  the  epithets  applied  to  them  imply, 
frequently  have  a  musical  character. 

It  is  now  evident  that  Laennec's  classification  may  be  arranged  somewhat 
difiFerently.  The  sonoro-sibilant  rdles  (the  third  and  fourth  varieties)  are  now 
called  "  rhonchus  "  and  "  sibilus."  All  the  other  kinds  of  rdles  are  comprehended 
in  the  general  term  "crepitation,"  other  descriptive  terms  being  added  to  it 
to  indicate  what  kind  of  crepitation  it  is. 

Now,  I  think  it  becomes  clear  where  the  confusion  is  introduced  in  respect 
of  the  term  "  rdle."  The  term  is  sometimes  used  strictly  as  a  general  expression, 
as  Laenuec  used  it  with  all  the  varieties  which  he  described.  Others,  finding 
that  "rhonchus"  and  "sibilus"  are  in  such  common  use,  and  forgetting  that 
they  form  but  the  "  sonorous  "  and  "  sibilant "  groups  of  Laennec's  rdles,  use  it  as 
simply  representing  the  remainder  of  Laennec's  varieties  of  rd/es— namely,  those 
which  we  describe  for  the  most  part  as  "crepitation." 

''i^dZe,"  therefore,  like  "bronchial  breathing,"  nowadays  has  two  meanings, 
and  it  is  impossible  to  say  beforehand  which  meaning  it  is  intended  to  have.  It 
may  be  used  as  a  general  expression,  in  the  same  way  that  Laennec  employed  it, 
or  it  may  be  used  as  meaning  nothing  else  than  crepitation.  It  is  evident' 
therefore,  that  we  do  not  want  the  term  ''rdle,"  and  I  think  it  would  be  well 
if  we  could  get  rid  of  it. 

To  the  other  terms,  "mucous  rdles,"  "moist  rdles,"  and  "dry  rdles,"  there 
are  other  objections.  Terms  in  auscultation  should  simply  be  descriptive ;  they 
should  state  facts  and  facts  only,  and  not  mix  up  facts  with  theories  or  inferences 
drawn  from  them.  But  this  is  just  what  these  terms  do.  The  mucous  rdle  is  a 
rdle  of  a  crackling  character ;  this  is  a  fact.  It  is  due,  it  is  supposed,  to  the 
bursting  of  bubbles  in  fluid,  the  fluid  being  mucus ;  these  two  implications  are 
opinions  only.  It  is  evident  that  the  fact  may  be  correct  and  the  theories  or 
inferences  wrong. 

Again,  with  the  dry  rdles  the  sounds  are  crepitant,  not  bubbling.  This  is 
descriptive  of  their  character.  It  is  assumed  that  they  are  not  due  to  the 
passage  of  bubbles  of  air,  which  is  an  opinion.  The  dry  rdles  fall  into  two 
kinds,  the  "  crepitant "  and  the  "  sonoro-sibilant."  These  are  easily  distinguished 
by  the  ear.  Rhonchus  and  sibilus  are  called  "  dry "  sounds,  and  are  supposed 
to  be  due  to  secretion  which  lines  the  tube,  and  thus  narrows  its  lumen  ;  yet  if 
the  secretion  be  a  little  more  in  amount  and  lie  not  upon  the  walls  of  the  tube 
but  get  into  the  cavity  of  the  tube,  bubbles  may  be  produced,  and  thus  crepita- 
tion arise,  so  that  actually  the  same  secretion  may  produce  a  moist  or  a  dry  rdle 
somewhat  at  random. 

Again,  in  respect  of  some  of  the  forms  of  fine  crepitation,  the  ear  recognises 
the  sounds  readily,  and  they  are  described  correctly  as  small  crepitation,  but  the 
ear  alone  is  quite  unable  to  decide  in  many  cases  what  the  cause  or 'mode  of 
production  of  these  sounds  is.  The  same  fine  crepitant  sound  may  have  four 
modes  of  origin.  It  may  be  due  (1)  to  the  opening  out  of  collapsed  air  vesicles 
the  crepitant  rdle  of  Laennec ;  (2)  to  the  crepitation  of  emphysematous  lunc^s' 
the  "dry  crackling  crepitation"  of  Laennec;  (3)  to  the  bursting  of  minute 
air  bubbles,  the  small  mucous  crepitation  of  Laennec;  or  (4)  to  pleuritic 
friction.  According  to  the  method  of  production  we  might  call  three  of 
these  " dry "ra/es,  and  the  other  "moist";  but  it  might  be  quite  impossible 
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by   the   ear  alone   to   decide   to   which    cause   the   particular  crepitation 

was  due.  . 

It  is  dangerous  for  anyone,  whether  student  or  teacher,  thus  to  mix  up  fact 
and  inference  in  a  common  term,  and  it  is  fatal  to  clear  teaching.  I  may  make 
my  meaning  clear  if  I  ta,ke  another  example.  Nothing  is  commoner  in  the 
examination'' of  the  heart  than  to  hear  a  murmur  described  as  "mitral  systolic." 
Now,  what  does  this  expression  really  involve'?  It  means  that  there  is  a 
murmur  audible  at  the  apex,  systolic  in  time,  transmitted  in  certain  directions— 
that  is  to  the  axilla  and  to  the  interscapular  space,  associated  with  certain 
chano-e's  in  the  heart  itself  and  in  the  character  of  the  heart  sounds  elsewhere, 
and  because  of  these  facts  we  infer  that  it  is  produced  by  regurgitation  through 
the  mitral  Valve.  The  proper  place  for  this  conclusion  would  be  at  the  end  of 
the  description  of  the  case,  where  the  diagnosis  comes,  and  not  in  the  commence- 
ment of  it  under  the  physical  examination,  where  we  have  only  to  describe  the 
facts  observed,  and  not  the  conclusions  drawn.  At  any  rate,  what  is  a  inore 
common  experience- with  students  than  to  hear  them  say  that  there  is  a  mitral 
systolic  murmur,  the  simple  fact  being  that  there  is  a  systolic  apex  murmur, 
while  their  opinion  that  it  is  due  to  mitral  disease,  tacitly  expressed  by  the 
phrase  employed,  is  quite  as  likely  to  be  wrong  as  right?  This  tendency,  there- 
fore, to  mix  up  facts  and  inferences  in  a  common  term  should  be  discountenanced. 

What  we  require,  in  an  account  of  the  physical  examination,  is  a  statement  of 
facts  observed,  not  of  inferences  draw n.  As  long  as  the  terms  employed  are  descrip- 
tive only  they  are  useful ;  as  soon  as  they  involve  an  inference  or  a  theory  they 
become  dangerous,  for  the  facts  may  be  right  and  the  conclusion  or  theory  wrong. 

The  term  "  rale  "  thus  becomes  a  source  of  confusion,  first  because  it  is  used 
in  different  senses  either  as  a  special  term  or  as  a  general  one ;  and,  secondly, 
because  the  addition  of  such  descriptive  terms  as  "moist"  and  "dry"  imphes  a 
theory  about  which  there  may  be  great  difference  of  opmion.  It  would  be  well, 
therefore,  if  we  could  banish  "  rdle  "  altogether  from  our  vocabulary.  We  do  not 
want  it,  and  a  term  which  is  redundant  is  often_the  cause  of  confusion. 
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TU.V^^  RONTGEN  RAYS  AND  THE  ORTHODIASCOPE.- 

.h^J  "^7.  P^'^  ^  ^^''^  important  part  in  the  examination  of  the 

cnest.    Jtveierence  will  be 

made  more  particularly 
to  this  method  later  in 
appropriate  places  (cf. 
Phthisis,  p.  413;  Pleur- 
itic effusion  and  Pneumo- 
thorax, vol.  ii.). 

The  Rontgen  Rays 
labour  under  one  disad- 
vantage as  ordinarily  em- 
ployed, viz.,  that  the 
shadow  thrown  upon  the 
screen  is  no  ineasure  of 
the  actual  size  of  the 
object  examined,  for  the 
rays  being  divergent  it 
varies  with  the  distance 
of  the  object  from  the 
screen  on  the  one  hand 
and  from  the  light  on 
the  other,  as  is  shown  iu 
diagram,  rig.  15a. 

In  the  diverging  pencil 
of  rays  emitted  by  the 
anticathode  there  is  one  which  strikes  the  screen  perpendicularly.    This  has  been 
called  the  ray  of  normal  incidence  A  M.    In  orthodiascopy  this  normal  or  perpen- 
clicuiar  ray  is  conducted  round  the  entire  circumference  of  the  organ  examined 
and  tbus  its  exact  size  can  be  mapped  out  upon  the  screen.  ' 


A,  Anticathode ;  B  C  and  D  E,  the 
same  objects  at  different  dis- 
tances from  A.  FG  is  the 
image  of  D  E,  and  H I  that  of 
EC,  which  is  nearer  to  A 
than  D  E.    K  L,  which  is  the 


same  size  as  B  C  and  D  E,  is  the 
image  which  would  be  obtained 
if  the  projection  were  parallel. 
A  M  is  the  ray  of  "  normal 
incidence." 


B 


T 


Fig.  15b. 


^  ''A\'nd'B'%^°fhl"L^t^^^^^^^^        Bis  the  bar  supporting  the  pencil;  C,  the  bar  connecting 
1  '  S,'       anticatliode ;  E,  the  pencil  lixed  opposite  D  :  F  G,  the  obiect  to  be 

wT'l'v  n^''  ?^  °f  '  "  ('^'"^       A  M,  fig.  ] 5l)  oucSs  tl,e  left 

Ztl  f/r?  ^"^,|"-^Jf  t«  *hi8  spot  on  H  which  is  then  marked  with  pencil  E.  D  s  no  v 
w   .  "o™"^.!  ray  D' H'  touches  the  right  border  of  FG  at  G,  and 

to  F  r     rZ  T'  °"  '1  T;'^'"^  l'^'^"!  E  •     The  image  H  H'  is  'equal 

mir     S  i  ft  ,  "v.  -""^  "       '""'^'^      ^  represents,  of  course,  the  glass  or 

paper  on  which  the  tracing  is  being  made.  ,  6 
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To  effect  this,  all  that  is  necessary  is  that  a  pointer  or  pencil  should  be  fixed 
exactly  opposite  to  the  anticathode  or  source  ot  the  rays  so  that  the  line  joining 
them  coincides  with  the  normal  or  perpendicular  ray,  and  that  some  mechanical 


Fig.  15c.— Orthodiagraph. 
A  heavv  iron  column,  which  is  made  accurately  level  by  the  levelling  screws  (F) 
^  ""Zl  plumb  Ih'akd  weight  (L),  supports  the  instrument  -J-^  ^^j^ 

or  lowered  by  a  handle  and  screw.    The  essential  part  of  the  mstiument 
consirs  of  a'ectangukr  iron  frame  (E)  in  which  «ie  rod  (W)  carrying  the 
three  arms  can  slide  backwards  and  forwards  on  ball  bearings,    llus  lod 
Carries  the  three  arms,  S  supporting  the  screen,  B  .-PPf -| ^^^f 
and  tube  holder,  and  P  carrying  the  writing  P^-i^V^t^d  0  2  are^^^^^^^ 
which  the  paper  is  fastened  for  taking  the  tracing.    G  1  and  G  2  aie  countei 
weights  to  balance  the  instrument.    The  writing  P^»f  .^^^/ff 
spring  which  is  worked  by  pressing  the  mdia-rubber  ball  held  in  the  hand 
and  wmmunicating  with  the  pencil  by  means  of  the  tnbmg  (1 ). 

arrangement  should  be  contrived  so  that  as  the  light  moves,  the  pencil  should 
also  move  and  always  retain  the  same  relative  position  to  it.  ^^^.u^a;^ 

apparatus  or  machine  devised  for  this  purpose  is  called  ^^^^  Orthod^ 
graph  or  orthodiascope.    There  are  several  fornis  of  this  apparatus.  The 
one  figured  (fig.  15o)  is  that  in  use  at  Bartholomew's  Hospital. 
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The  diagram,  fig.  15d,  shows  the  changes  of  position  in  the  walls  of  the 
thorax  and  of  the  organs  within,  on  deep  inspiration  and  expiration. 


Fig.  15d. 


Orthodiagram  to  show  the  changes  in  position  of  the  chest  and  internal  organs  on  respiration. 

Dotted  line  =  expiration,  continuous  line  =  inspiration. 
The  man  was  standing  not  quite  erect,  but  with  the  shoulders  held  inclined  to  the  right,  having 

bent  slightly  from  the  hip. 
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The  next  diagram  (fig.  15b)  shows  that  the  spinal  column  itself  takes  part 
in  the  respiratory  movement  of  the  thorax. 


Fig.  15e. 

Similar  orthodiagram.  Man 
ill  left  lateral  oblique 
position,  sho\ving  the 
movement  of  the  spinal 
column.  The  small 
shaded  triangle  in  the 
centre  is  the  reflection 
of  the  pericardium  on 
to  the.  diaphragm. 


2.  MALFORMATION  OF  THE  RESPIRATORY 

ORGANS. 

The  respiratory  organs  develop  as  buds  from  the  intestinal  tract,  and  the 
diaphragm  as  a  membranous  outgrowth  between  the  lungs  and  the  Wolffian 
bodies.  Arrest  of  the  development  may  occur,  in  any  degree,  but  grave  defects 
are  incompatible  with  life.  Malformations  are  more  of  teratological  than  of  patho- 
logical interest.    If  a  child  is  to  live,  the  defects  can  only  be  of  slight  degree. 

Congenital  Atelectasis. — The  most  important  defect  is  that  in  which  some  of 
the  alveoli  do  not  expand  after  birth,  but  remain  in  the  foetal  state.  If  this  is 
not  so  extensive  as  to  be  incompatible  with  life,  connective  tissue  changes  take 
place  in  the  atelectatic  parts,  associated  with  more  or  less  bronchiectasis. 

If  the  infection  involve  a  whole  lobe  the  bronchi  may  became  saccular  and 
the  condition  be  produced  which  has  been  described  as  "the  Gruyere  Cheese" 
or  "Turtle"  lung.  Usually,  however,  this  is  the  result  of  post-natal  disease, 
especially  broncho-pneumonia. 

If  the  change  be  not  so  extensive,  hypertrophy  of  the  rest  of  the  lung  occurs, 
which  compensates  for  the  defect,  so  that  no  symptoms  may  be  produced. 

Mere  irregularity  in  the  division  of  the  lungs  into  lobes  or  in  the  number  or 
mode  of  divisTon  of  the  bronchi  is  chiefly  of  anatomical  interest,  and  is  seldom  of 
clinical  importance,  for  it  need  not  and  does  not  generally  affect  health. 

Congenital  defects  of  the  diaphragm  lead  to  the  passage  of  some  of  the  con- 
tents of  the  abdomen  into  the  thorax,  and  constitute  one  of  the  chief  varieties  of 
diaphragmatic  hernia,  under  which  heading  they  will  be  considered. 


Sees.  3,  4,  5.]  diseases  of  ebspieatory  organs. 
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3.  GENERAL  CLASSIFICATION 
OF  DISEASES  OF  THE 
RESPIRATORY  ORGANS. 

The  simplest  and  most  convenient  classification  is  anatomical.  Accordingly, 
the  diseases  of  the  respiratory  organs  may  be  grouped  in  the  following  way  : — 

1.  Diseases  of  the  air-passages. 

2.  Diseases  of  the  lung's. 

3.  Diseases  of  the  pleura. 

To  these  may  be  added  another  group,  viz. : — 

4.  Affections  of  the  respiratory  mechanism. 

In  this  last  group  some  are  neuroses,  e.g.,  asthma,  spasmodic  croup,  and 
whooping-cough,  and  find  their  natural  place  in  connection  with  diseases  of  the 
air-tubes,  while  others  depend  upon  neuro-muscular  defects,  which  have  for  their 
result  paralysis  of  the  chief  respiratory  muscles,  viz.,  the  intercostals  and 
diaphragm. 

This  general  classification  will  be  followed  as  far  as  possible. 


4.  DISEASES  OF  THE  AIR- 
PASSAGES. 

The  affections  of  the  air-passages  are  closely  linked  together  by  the  fact  that 
the  chief  symptoms  they  produce  are  due  to  the  mechanical  impediment  offered 
to  the  passage  of  air  into  or  out  of  the  lungs. 

5.  RESPIRATORY  OBSTRUCTION. 

Though  the  nose,  mouth  and  pharynx  form  the  commencement  of  the  air- 
passages,  affections  of  these  parts  rarely  give  rise  to  marked  obstruction. 

Obstruction  in  the  Nose.— If  the  air  finds  difficulty  in  passing  through 
the  nose  breathmg  is  carried  on  through  the  mouth  instead,  and  the  patient  has 
no  trouble  beyond  some  little  dryness  of  the  mouth,  slight  discomfort  in  eating 
and  perhaps  a  nasal  tone  of  voice. 

In  suckling  infants  the  discomfort  may  be  so  great  as  to  lead  them  to  refuse 
the  breast  for  the  time  {e.g.,  snuffles). 

to  ?oS."Ml°".l!"«wf  y"^-7^«"<«  Toimllitis  often  leads  to  such  enlargement  as  almost 
S.TJo    1  •    I'  to  the  pharynx;  the  breathing  is  then  canied  on  through 

Svolved  '■''•''1'^'^''*°'^  '^"B^ilty  ^'f^reV  arises  unless  the  parts  about  the  glottis  become 
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Chronic  TonsillUis. — Children  with  chronic  enlargement  of  the  tonsils  generally  breathe 
noisily,  especially  during  sleep,  but  they  rarely  suffer  from  any  difficulty  in  breathing  unless  the 
chronic  tonsillitis  be  associated,  as  it  sometimes  is,  with  chronic  pharyngitis  and  adenoids.  Then 
the  breathing  may  not  only  be  noisy  but  also  short,  the  voice  throaty  or  nasal,  and  the  hearing 
impaired  from  catarrh  of  the  Eustachian  tubes. 

This  obstruction  is  thought  by  many  authors  to  be  sufficient  to  produce  deformity  of  the 
chest,  and  the  jiigeon  breast  often  met  with  in  such  cases  is  then  referred  to  this  cause  ;  but 
such  children  are  subject  to  catarrh  of  the  air-tubes  as  well,  and  are  frail,  poorly  developed, 
and  often  rickety,  so  that  the  evidence  in  support  of  this  view  seems  weak. 

Grave  obstruction  in  the  pharynx  rarely  arises,  unless  from  the  impaction  of 
food  or  some  foreign  body  in  such  a  position  as  to  obstruct  the  glottis. 

With  these  and  such-like  exceptions,  it  is  not  until  the  air-tubes  are  reached 
that  the  common  and  more  serious  forms  of  obstruction  are  met  with,  and  when 
respiratory  obstruction  is  spoken  of  it  is  usually  implied  that  the  air-tubes  are  the 
seat  of  the  affection. 

The  gravity  of  any  particular  case  will  depend  upon  the  seat  of  the  obstruc- 
tion, upon  its  nature  and  amount,  and  upon  the  rapidity  of  its  development. 

Obstruction  in  the  larynx  or  trachea  is  always  grave,  for  it  interferes  with  the 
entrance  of  air  into  both  lungs.  When  one  lung  only  is  affected  the  symptoms 
may  be  slight,  and  even  the  main  bronchus  of  one  side  may  be  completely 
obstructed  without  ui'gent  symptoms  arising.  In  these  cases  much  will  depend 
upon  the  rapidity  of  development,  and  thus  a  small  amount  of  obstruction  which 
has  developed  rapidly  will  often  produce  a  greater  effect,  i.e.,  more  marked 
symptoms,  than  a  much  larger  amount  which  has  developed  slowly  owing  to  the 
time  which  is  given  in  the  latter  case  to  the  respiratory  organs  to  adjust  them- 
selves to  the  altered  conditions. 

The  symptoms  of  respiratory  obstruction. — These  fall  into  two 
groups  : — 

1.  Those  of  obstruction  in  whatever  way  produced; 

2.  Those  of  the  disease  to  which  the  obstruction  is  due. 

The  former  can  be  conveniently  considered  now,  the  latter  subsequently,  as 
each  particular  affection  is  dealt  with. 

The  signs  of  obstruction  are  much  the  same  in  all  forms,  and  of  these  the  two 
most  characteristic  are  dyspnoea  and  stridor. 

Dyspncea  may  present  every  degree  from  slight  shortness  of  breath  evident 
only  on  exertion  up  to  actual  suffocation.  It  is  liable  to  sudden  paroxysmal 
exacerbations,  in  one  of  which  the  patient  may  die  suffocated.  Sometimes  the 
paroxysms  are  frequently  repeated  and  resemble  asthma  in  character. 

The  effect  of  position  upon  the  dyspncea  is  often  remarkable  and  of  importance 
in  diagnosis.  For  example,  when  the  obstruction  is  in  the  larynx,  the  patient 
will  probably  prefer  to  lie  upon  the  back  with  the  neck  extended,  and  the  respira- 
tory excursions  of  the  larynx  up  and  down  will  be  considerable;  if,  on  the 
other  hand,  the  obstruction  be  in  the  trachea  or  bronchi,  the  head  is  usually  bent 
forward,  orthopnoea  is  the  rule,  and  the  respiratory  excursion  of  the  larynx  is 
slight.  If  the  obstruction  be  on  one  side,  the  patient  not  infrequently  lies  on 
that  side  in  order  to  give  the  other  lung  free  play. 

The  respiratory  rhythm  is  altered,  an  attempt  being  made  .under  the  control 
of  the  pneumogastric  to  compensate  for  the  obstruction  by  prolonging  that  phase 
of  respiration  to  which  obstruction  is  offered.  When  inspiration  and  expiration 
are  both  impeded,  both  may  be  prolonged,  and  thus  the  respiration  rate  be  much 
reduced  below  the  normal. 
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Though  the  movements  of  the  thorax  may  be  excessive,  the  expansion  is 
impaired  on  one  or  both  sides,  according  to  the  seat  of  the  obstruction.  Inspira- 
tory recession  is  constant  and,  in  children,  where  the  ribs  are  yielding,  may  be 
extreme. 

The  voice  may  be  feeble  from  want  of  breath  and,  if  the  obstruction  be  in 
the  larynx,  may  be  hoarse  or  even  lost  entirely;  but,  if  below  the  larynx,  it  is  not 
aflfected  unless  the  vocal  chords  are  paralysed. 

Stridor  is  very  common  and  almlost  pathognomonic.  It  may  be  constantly 
present  both  with  inspiration  and  expiration  and  also  with  cough,  but  it  is  some- 
times not  evident  until  the  patient  exerts  himself  or  lies  in  an  uncomfortable 
position.  When  well  marked  it  may  produce  vibrations  distinct  enough  to  be 
felt  by  the  hand. 

Cough  varies  much.  It  is  genera  ly  a  prominent  early  symptom  and  is  at  all 
times  liable  to  be  paroxysmal  and  violent,  but  it  may  be  almost  absent.  The 
cough  is  most  likely  to  be  severe  when  the  obstruction  is  either  in  the  larynx  or 
near  the  bifurcation  of  the  trachea. 

Cyanosis  is  a  common  symptom  where  the  dyspnoea  is  great,  but  in  severe 
cases  it  is  succeeded  towards  the  end,  especially  in  children,  by  an  ashy  or 
leaden  pallor  which  is  of  grave  omen. 

The  pulse  is  generally  rapid  and  its  ratio  to  the  respiration  rate  altered,  owing 
to  the  relative  slowness  of  breathing.  Towards  the  end  it  may  be  irregular  and 
fluttering,  the  right  side  of  the  heart  becoming  engorged  and  dilated,  and  the 
veins  in  the  neck  distended  and  pulsating.  At  the  last,  death  not  infrequently 
occurs  suddenly  from  cardiac  syncope,  i.e.,  from  paralysis  due  to  over-distension. 

The  patients  complain  of  few  symptoms  except  shortness  of  breath  and  op- 
pression in  the  chest.  Pain  is  frequently  absent.  It  is  sometimes  felt  at  the 
seat  of  obstruction,  but  is  referred  at  other  times  to  parts  far  distant,  and  may 
be  complained  of  even  after  the  cause  of  obstruction  has  been  removed. 

The  pathological  results  of  obstruction.— These  vary  greatly  according 
to  its  seat,  duration  and  cause. 

If  a  small  or  medium-sized  bronchus  be  aflfected,  the  corresponding  portion  of 
the  lung  becomes  collapsed  and  subsequently  inflamed,  while  the  surrounding 
parts  become  emphysematous.  The  occluded  bronchus  may  even  be  completely 
obliterated  and  reduced  to  a  fibrous  cord,  and  the  corresponding  part  of  the  lung 
pass  into  a  state  of  fibroid  induration. 

When  a  larger  bronchus  is  obstructed  the  lung  tissue  becomes  airless  and 
cedematous,  a  condition  which  has  been  described  as  solid  oedema.  In  the 
portions  so  affected  necrotic  changes  not  infrequently  occur,  and  may  lead  to  the 
formation  of  a  cavity,  or  inflammation  may  develop  and  end  in  abscess  or  in 
gangrene.  As  the  obstructed  parts  of  the  lung  collapse  the  rest  dilates,  and 
where  the  whole  of  one  lung  is  involved,  the  opposite  lung,  if  healthy,  passes  into 
the  condition  of  complementary  emphysema  or  hypertrophy. 

When  both  lungs  are  involved,  advanced  changes,  such  as  some  of  those  de- 
scribed, are  clearly  impossible,  but  the  lungs  are  found  generally  cedematous, 
with  patches  of  collapsed  tissue,  especially  at  the  bases,  and  with  more  or  less 
inflammatory  consolidation.  Pneumonia,  however,  in  these  cases  more  often 
depends  upon  the  passage  into  the  lung  of  some  portion  of  the  obstructing 
body  or  of  some  irritating  or  infective  secretion,  and  it  is  often  found  post- 
mortem when  it  has  not  been  suspected  during  life. 
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In  the  air-tubes,  besides  the  inflammation  and  ulceration  which  are  liable  to 
occur  at  the  seat  of  obstruction,  dilatation  is  the  lesion  most  likely  to  be  met 
with.  It  is  nearly  always  a  local  lesion  limited  to  the  neighbourhood  of  the 
obstruction,  and  though  most  common  on  the  distal  side,  may  be  present  on  the 
proximal  side  as  well,  but  anything  like  extensive  bronchiectasis  is  rare,  except 
in  very  long-standing  cases  or  after  the  impaction  of  a  foreign  body. 

Prognosis  of  obstruction. — The  prognosis,  as  regards  life,  depends  chiefly 
upon  the  amount  of  obstruction  and  iipon  the  relief  which  may  be  expected  from 
treatment ;  hence  it  is  more  favourable  where  the  obstruction  is  high  enough  to 
be  relieved  by  tracheotomy.  In  respect  of  cure,  the  prognosis  depends  entirely 
upon  the  cause  and  duration,  and  upon  the  secondary  lesions  which  have  been 
pi'oduced. 

The  diagnosis  of  obstruction.— This  is  easy;  the  only  difficulty 
arises  in  determining  its  seat  and  its  cause. 

If  the  obstruction  be  in  the  larynx  the  voice  is  likely  to  be  affected,  and, 
when  the  dyspnoea  is  considerable,  the  head  will  be  thrown  back,  and  the  move- 
ments of  the  larynx  ou  respiration  be  violent.  If  there  be  no  external  signs, 
laryngoscopic  examination  will  probably  reveal  the  nature  of  the  affection. 

If  the  obstruction  be  below  the  larynx,  the  voice  will  not  be  affected  except 
as  the  result  of  recurrent-nerve  paralysis,  and  this  the  laryngoscope  will  reveal ; 
orthopncea  is  the  rule,  the  head  is  bent  forward  and  the  laryngeal  movements 
are  slight. 

If  the  obstruction  be  in  a  bronchus,  the  vocal  vibrations,  vocal  resonance,  and 
breathing  sounds  will  be  diminished  or  absent  over  the  affected  part,  the  move- 
ments restricted  and  the  part  of  the  thorax  corresponding  may  be  somewhat 
contracted. 

In  fatal  cases  of  obstruction  the  end  usually  comes  gradually,  with  the  signs 
of  carbonic  acid  poisoning  and  failure  of  the  right  side  of  the  heart,  the  patients 
dying  comatose.  In  other  cases  the  fatal  result  is  brought  about  by  some  com- 
plication, as  by  pneumonia  or  by  cedema  of  the  lung  or  larynx,  and  sometimes 
sudden  collapse  occurs  which  is  probably  of  cardiac  origin.  All  cases  alike  are 
subject  to  sudden  paroxysms  of  suffocative  dyspnoea,  the  causes  of  which  have  been 
referred  to. 

THE  CAUSES  OF  OBSTRUCTION. 

The  air-tubes,  like  other  tubes,  can  be  obstructed  in  three  ways — 

1.  By  plugging  tvithin,  i.e.,  by  Occlusion. 

2.  By  changes  in  the  walls,  i.e.,  by  Stenosis. 

3.  By  pressure  without,  i.e.,  by  Compression. 

The  relative  frequency  of  these  causes  varies  in  different  parts  of  the  air-tubes. 
Thus  stenosis  is  common  in  the  larynx  and  rare  in  the  bronchi,  while  compression 
is  rare  in  the  larynx  and  common  in  the  trachea  and  main  bronchi. 

Occlusion,  or  plugging  from  within,  is  in  nearly  every  case  due  to  a 
foreign  body,  and  although  the  occlusion  caused  by  the  membrane  in  diphtheria 
might  seem  to  place  diphtheria  under  this  category,  still  its  natural  relations 
are  with  the  other  forms  of  inflammation. 

Stenosis,  or  obstruction  caused  by  changes  in  the  walls,  is  very  frequent 
in  the  larynx,  but  not  common  in  the  trachea.    In  the  larynx  it  may  be  due  to 
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some  form  of  laryngitis,  to  abductor  paralysis  or  fixed  crico-arytenoid  joint,  to  new 
growth  or  stricture ;  in  the  trachea,  to  stricture,  tumour,  or  some  form  of 
intiammation. 

Compression  from  without  is  little  likely  to  affect  the  larynx,  but  in 
the  trachea  and  bronchi  it  is  one  of  the  commonest  causes  of  obstruction. 
Thus,  in  the  neck,  the  trachea  may  be  compressed  by  a  goitre  or  other  enlarge- 
ment of  the  thyroid,  by  inflammation  or  new-growth  in  the  parts  about,  by  a  foreign 
body  in  tlie  oesophagus  :  within  the  chest,  by  aneurysms  of  the  aorta,  tumours  and 
other  mediastinal  affections,  by  tumours  or  abscesses  in  connection  with  the  bones 
of  the  thorax,  by  tumours  of  the  oesophagus,  pericardial  effusions,  and  even  some 
enlargements  of  the  heart. 

These  various  causes  are  all  set  out  in  the  annexed  table,  and  will  be  discussed 
in  the  order  given. 

The  three  commonest  forms,  Avhich  may  be  taken  as  types  of  the  different 
groups,  are  membranous  laryngitis,  mediastinal  tumour,  and  foreign  body. 


CAUSES  OF  OBSTRUCTION  TO  THE  AIR-TUBES. 


1.  Within. 


2.  In  the  toalls. 


OCCLUSION. 


STENOSIS. 


3.  Without. 


COMPRESSION. 
In  the  neck. 


Within  the  thorax. 


Foreign  bodies. 

Some  inflammatory  affections  of  the 
larynx  (with  which  tubercle  and 
syphilis  may  be  included). 

OEdema  of  the  larynx. 

Spasm  of  the  larynx. 

Abductor  paralysis. 

Fixed  crico-arytenoid  joints. 

Stricture        j  (a)  of  the  larynx. 

\-  (/?)  of    the   trachea  or 

New  growths  j  bronchi. 

Tubercle. 

Syjihilis. 

Lupus,  etc. 


Goitre  and  other  affections  of  the  thyroid. 
New  growth. 
Inflammatory  swellings. 

Thoracic  aneurysm. 

New  growths  and  other  affections  of  the 
mediastinum. 

Enlarged  glands :  inflammatory,  tuber- 
cular, neoplastic. 

Large  thymus. 

Cancer  of  oosopliagus. 

Affections  of  bones,  especially  sternum, 
spine,  and  clavicle. 

Emphysema  of  mediastinal  tissues. 

Pericardial  effusion. 

Dilated  left  auricle. 
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6.  FOREIGN  BODIES. 

Foreign  bodies  of  the  most  varied  kinds  have  been  found  in  the  air-tubes. 
Dusts,  however,  and  fluids  like  blood  or  pus,  though  in  one  sense  foreign  bodies, 
are  not  included  under  the  term,  which  is  restricted  to  such  substances  as  would 
in  common  parlance  be  spoken  of  as  bodies,  i.e.,  masses  of  a  certain  size. 

Foreign  bodies  gain  access,  as  would  be  expected,  in  nearly  every  case  from 
the  mouth  or  pharynx.  They  are  very  frequently  derived  from  the  food,  and 
yet  they  rarely  pass  into  the  air-tubes  during  the  act  of  swallowing  unless  the 
parts  about  the  glottis  are  gravely  diseased  so  that  it  cannot  properly  close,  or 
unless  its  muscles  are  paralysed  or  its  sensibility  impaired.  When  any  of  these 
things  happens,  as  in  malignant  or  other  ulceration  of  the  larynx,  after  diphtheria, 
or  tracheotomy,  in  bulbar  paralysis  or  central  nerve  lesions,  or  again  where  the 
patient  is  unconscious,  as  in  coma,  or  under  the  influence  of  narcotics  or  ansesthetics, 
foreign  bodies  may  pass  easily  into  the  larynx  either  during  swallowing  or  vomit- 
ing, and  have  in  not  a  few  cases  been  the  cause  of  death  either  from  sufi"ocation 
or7rom  the  inflammation  which  follows.  Except  under  such  circumstances,  foreign 
bodies  gain  access  to  the  air-tubes  as  it  were  by  surprise,  and  are  sucked  in  by  a 
sudden  inhalation  or  gasp  while  the  glottis  is  widely  dilated  for  respiration,  and 
therefore  off  its  guard.  It  is  most  frequently  with  the  sudden  inhalation  that 
precedes  a  laugh  or  cough,  or  with  the  deep  inspiration  on  running  or  violent  effort, 
that  the  accident  occurs.  Children  furnish  most  of  the  cases  owing  to  the  in- 
veterate habit  they  have  of  putting  things  into  their  mouth,  sometimes  even 
going  to  bed  with  them  in  the  mouth  and  sucking  them  into  the  air-tubes  during 

sleep.  . 

Besides  the  common  articles  of  food  there  have  been  found  coms,  truit-stones, 
pins,  needles,  nutshells,  pieces  of  bone,  wood  and  coal,  peas,  shells,  beads,  marbles, 
ears  of  corn,  grasses,  small  toys,  and  even  living  leeches,  etc.  During  vomitmg 
also,  the  contents  of  the  stomach  may  pass  into  the  tubes  as  well  as  thmgs  which 
must  have  come  originally  from  the  intestine,  such  as  lumbrici  or  even  thread- 
worms. ^      1      t  l-T, 

Again,  cases  are  described  in  which  during  operations  on  the  parts  about  the 
throat,  teeth  which  have  been  extracted,  pieces  of  the  tonsil  or  uvula,  a  polyp 
which  has  been  excised,  or  again  some  of  the  instruments  used,  as  for  example  a 
laryngeal  brush,  the  stem  of  a  tracheotomy  cannula,  the  needle  of  a  syringe,  etc., 
have  fallen  into  the  tubes.  . 

In  another  group  of  cases  the  foreign  body  gains  access  to  the  tubes  in  some 
other  way,  by  external  violence,  as  a  bullet,  pin  or  dart;  from  a  tracheotomy 
wound,  e.g.,  a  piece  of  dressing,  a  feather,  etc.,  or  by  the  ulceration  into  them  of 
a  caseous  or  calcareous  gland.  Portions  of  a  necrosed  cartdage,  or  of  a  body 
impacted  in  the  esophagus,  like  the  vertebra  of  a  fish,  may  be  found,  or,  lastly, 
hydatids  from  the  lung  or  pleura  may  be  present. 

In  one  remarkable  case,  a  man  coughed  up  a  piece  of  one  of  his  own  rn,s  ^bout  three  mches 
long  ;  this  is  of  historical  interest  as  having  been  recorded  by  Pibray,  the  first  surgeon  of  Henrj 
the  Fourth. 

Finally,  ulceration  or  malignant  disease  may  open  a  fistulous  communication 
with  the  oesophagus,  and  thxis  admit  food  of  all  kinds. 

Some  substances  undergo  change,  after  impaction:  for  example,  particles  of 
food  decompose  and  become  septic,  setting  up  violent  inflammation  in  the  parts 
about  them  :  others,  again,  like  seeds,  imbibe  moisture  and  swell  and  thus  become 
very  firmly  impacted;  they  have  been  known  even  to  germinate;  thus  a  bean 
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This  is  remark- 


has  been  found  swollen  to  twice  its  natural  size,  and  a  maize  seed  has  commenced 
to  sprout  after  being  lodged  for  three  days.  ■ 

It  is  unnecessary,  having  indicated  the  chief  sources  whence  the  foreign 
bodies  may  be  derived,  to  attempt  to  give  a  complete  list  of  all  that  have  been 
described.  Miscellaneous  as  they  are,  they  admit,  however,  of  being  arranged  in 
one  or  two  groups  which  are  of  clinical  importance,  viz.,  according  to  their  size, 
i.e.,  whether  large  or  small,  and  according  to  their  shape,  i.e.,  whether  jagged  or 
rounded.  A  large  body  will  stick  in  a  large  tube  and  lead  to  great  obstruction, 
while  a  small  one  may  pass  on  into  a  small  tube  and  possibly  give  rise  to  no 
symptoms  at  all.  On  the  other  hand,  a  jagged  body  may  be  entangled  in  the 
larynx  and  will  in  all  probability  stick  there,  and  then,  besides  the  mechanical 
obstruction  it  offers,  it  will  give  rise  to  violent  irritation,  evoking  spasm  and 
leading  to  inflammation. 

Foreign  bodies  having  gained  access  to  the  air-tubes  may  stick  in  the  glottis 
or  in  the  larynx,  or  may  pass  on  into  the  trachea  or  bronchi. 

Of  the  two  bronchi  they  lie  more  frequently  in  the  right, 
able,  considering  that  the  right  bronchus 
comes  oflF  from  the  trachea  almost  at  a 
right  angle,  while  the  left  is  much  more 
oblique  and  lies  more  directly  in  the 
course  of  the  trachea.  The  explanation  is 
to  be  found  in  the  greater  size  of  the  right 
bronchus,  and  in  the  position  of  the  inter- 
bronchial  septum.  This  septum  extends 
from  the  bifurcation  of  the  trachea  some 
little  distance  vipwards,  much  more  to  the 
left  than  to  the  right,  and  thus  protects 
the  mouth  of  the  left  bronchus,  so  that  a 
body  faUing  to  the  end  of  the  trachea  is 
directed  by  the  septum  away  from  the  left 
bronchus  and  into  the  right. 

Various  statistics  are  published  to  show  the 
relative  frequency  of  foreign  bodies  in  ditFerent 
parts  of  the  air-passages.  (Thus  Bourdillat'  found 
that  out  of  156  cases,  80  were  lodged  in  the 
trachea,  35  in  the  '^jynx,  26  in  the  right 
bronchus,  and  15  in  the  left  bronchus.  Durliani,''^ 
however,  regards  the  larynx  and  the  right  bronchus 

as  the  commonest  seats.)    Statistics,  however,  are  i,  r,.  j  x 

of  little  more  than  general  interest,  and  are  hax-dly  T-hea        "^^^^^ET^ ll'^l^^^^. 
of  practical  use  m  any  given  case,  lor  so  mucii 
depends  upon  the  size,  weight,  and  smoothness  of 
the  foreign  body  as  to  the  part  of  the  air-tubes 
where  it  is  likely  to  lodge. 

SYMPTOMS. — The  symptoms  are  in  most  cases  conclusive,  viz.,  a  sudden 
attack  of  dyspnoea  preceded  by  the  disappearance  of  the  foreign  body  from  the 
mouth,  and  the  sensation  of  its  passage  into  the  windpipe. 

The  causes  of  the  dyspnoea  are  two :  (1)  Mechanical  obstruction  to  the 
passage  of  air,  and  (2)  laryngeal  spasm  set  up  by  the  irritation.  The  former  is 
of  course  persistent  and  the  latter  transient. 

The  dyspna^a  due  to  mechanical  obstruction  varies  with  the  size  and  character 
of  the  body  and  with  the  place  of  its  impaction  ;  thus  a  large  body  lodging  in  the 

1  Oaz.  med.,  1861  and  1868,  Holmes'  System.    Art.  on  subject. 


show  the  different  size  of  the  two  bronchi 
and  the  ridge  extending  upwards  from 
the  bifurcation  towards  the  left  side. 
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glottis,  larynx,  or  trachea  may  produce  almost  immediate  death  from  suffocation, 
while  a  small  body  impacted  in  a  large  bronchus  may  lead  to  little  dyspnoea,  and, 
in  a  small  bronchus,  perhaps  to  none  at  all. 

The  dyspnoea  is  of  the  usual  inspiratory  type,  and,  if  extreme,  may  be  attended 
with  very  marked  inspiratory  recession  of  the  soft  parts  of  the  thorax,  or  of  the 
lower  ribs  in  young  children. 

Laryngeal  spasm  is  a  very  important  factor  in  the  production  of  the  initial 
dyspnoea  in  most  cases.  Severe  spasm  may  be  excited  by  the  passage  of  even  a 
very  small  body  through  the  lai-ynx,  but  it  is  more  likely  to  arise  if  the  body 
become  impacted  there.  In  many  cases  the  spasm  qviickly  passes  off,  and  with  it, 
of  course,  so  much  of  the  dyspnoea  as  was  due  to  it.  Whei-e  the  body  is  small 
and  passes  quickly  through  the  larynx,  spasm  may  be  completely  absent,  and 
whatever  dyspnoea  arises  is  then  due  to  mechanical  obstruction  alone.  In  cases 
where  the  body  is  impacted  in  the  larynx,  and  yet  is  too  small  to  offer  much,  if 
any,  obstruction,  the  initial  spasm  may  pass  off  qiiickly  and  recovery  appear  to  be 
complete,  yet  spasm  may  recur,  perhaps,  many  times,  and  sometimes  take  on  a 
recurrent,  almost  asthmatic,  type.  In  other  cases  there  is  no  further  spasm,  but 
after  a  few  hours  the  dyspnoea  slowly  returns  and  gi-adually  increases  until  it 
becomes  extreme.  This  is  the  result  of  acute  laryngitis  or  inflammatory  oedema 
set  up  by  the  irritation.  With  the  dyspnoea  is  associated  more  or  less  cyanosis 
according  to  the  amount  of  obstruction. 

Cough  is  generally  more  or  less  severe,  and  may  be  so  violent  and  paroxysmal 
as  to  be  the  most  distressing  symptom,  and  where  there  is  also  laryngitis  it  may 
assume  a  croupy  character  and  thus  add  to  the  difficulty  of  diagnosis.  The 
cough  is  strictly  conservative,  and  directed  to  expel  the  foreign  body,  and  as  soon 
as  this  has  been  effected  the  symptoms  usually  subside  as  rapidly  as  they  came  on. 

The  voice  is  not  affected  unless  there  be  laryngitis,  or  the  foreign  body  be  so 
placed  as  to  interfere  with  the  movements  of  the  vocal  cords. 

There  is  at  first  no  expectoration,  unless  there  be  a  little  streaky  hsemoptysis 
from  the  violent  coughing.  In  the  subsequent  stages,  the  sputum  has  the 
characters  of  the  resulting  inflammations  ;  thus  it  may  be  bronchitic,  purulent, 
or  even  fetid,  and  if  a  vessel  become  involved,  there  may  be  profuse  and  even 
fatal  hsemoptysis. 

Pain  is  usually  absent,  unless  the  soreness  beneath  the  sternum  or  the 
aching  in  the  muscles  due  to  the  cough  be  included  under  that  term.  Sometimes, 
however,  there  are  sensations  which  enable  the  patient  to  refer  the  obstruction  to 
its  proper  place  ;  but,  on  the  other  band,  the  sensations  often  continue,  especially 
in  the  larynx  and  in  nervous  persons,  long  after  the  foreign  body  has  been  got 
rid  of. 

The  symptoms  vary  very  greatly  in  intensity  according  to  the  seat  of  the 
impaction.  They  are  most  severe  when  the  impaction  is  in  the  larynx  on 
account  of  the  violent  spasm  and  coughing  excited,  and  because  of  the  great  and 
rapid  swelling  to  which  the  larynx  is  liable. 

THE  PHYSICAL  SIGNS,  like  the  symptoms,  vary  according  to  tlie 
seat  and  amount  of  obstruction.  If  there  be  much  obstruction  in  the  larynx, 
there  will  be  the  usual  marked  respiratory  excursion  of  the  larynx,  with  more  or 
less  laryngeal  stridor,  and  perhaps  some  affection  of  the  voice.  If  there  be 
stridor,  whether  due  to  an  obstruction  in  the  larynx  or  in  the  trachea,  it  will  so 
modify  the  physical  signs  in  the  chest  as  to  make  it  very  difficult  to  draw  any 
conclusion  from  auscidtation  as  to  the  condition  of  the  lungs. 

If  the  foreign  body  stick  in  the  bronchus  and  completely  occlude  it,  the  voice 
and  breath  sounds  will  be  abolished  over  the  corresponding  parts  of  the  lungs, 
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but  if  the  occlusion  be  not  complete  a  kind  of  stridor  may  be  heard  which  may 
resemble  rhonchus,  save  that  it  does  not  vary  so  much  from  time  to  time  as) 
rhonchus  does. 

If  a  large  bronchus  be  plugged  and  the  lung  collapse,  the  parts  of  the  thorax 
corresponding  may  be  flattened,  and  measure  less  than  on  the  opposite  side. 

The  foreign  body  may  change  its  place,  either  as  the  result  of  coughing  or  of 
some  change  of  posture  from  the  larynx  to  the  bronchus,  and  vice  versa,  or  from 
one  bronchus  to  another.  When  freely  movable  it  may  be  heard  or  even  felt 
rattling  in  the  ti-achea,  and  is  thus  frequently  coughed  up  into  the  larynx,  where, 
if  it  be  not  at  once  expelled,  it  excites  the  same  kind  of  paroxysmal  dyspnoea  as 
at  first.  It  is  this  which  constitutes  one  of  the  chief  risks  as  long  as  the  foreign 
body  continues  in  the  air-tubes. 

Just  as  the  change  in  position  of  the  foi-eign  body  may  produce  fresh  dyspnoea, 
so  it  may  relieve  that  already  existing.  Dyspnoea,  due  to  a  foreign  body,  suddenly 
relieved  may  mean  that  the  body  has  been  expelled,  that  the  spasm  has  passed 
off,  or  that  the  body  has  passed  lower  down  into  one  of  the  smaller  bronchi. 
Which  of  these  causes  the  relief  is  due  to,  can  only  be  settled  by  careful 
examination. 

The  general  condition  of  the  patient,  beyond  that  which  is  the  result  of  the 
dyspnoea,  will  depend  greatly  upon  the  complications  to  which  the  foreign  body 
has  led. 

PATHOLOGICAL  CONSEQUENCES.— As  a  rule,  all  fear  of  after 
effects  is  removed  when  the  foreign  body  is  got  rid  of  early,  but  if  it  remain 
impacted  for  long,  pathological  changes  are  almost  certain  to  follow,  either 
locally  at  the  seat  of  impaction  in  the  tubes  themselves,  or  distally  in  the  lungs 
beyond. 

The  local  changes  vary  somewhat  according  to  the  seat  of  impaction.  In  the 
larynx,  as  a  rule,  inflammation  rapidly  supervenes,  and  may  lead  to  so  much 
swelling  as  to  produce  sufibcation,  unless  relieved  by  tracheotomy. 

A  ring  may  lie  for  a  long  time  in  the  larynx  or  trachea  without  producing 
symptoms  or  local  changes  of  importance,  and  be  removed  after  many  years' 
impaction  with  complete  recovery.  On  the  other  hand,  it  may  excite  chronic 
inflammatory  induration ;  the  stenosis  thus  produced  may  after  removal  some- 
times slowly  subside  and  disappear,  but  more  frequently  persists  with  all  its 
disastrous  consequences.  In  the  ventricles  of  the  larynx,  a  foreign  body  may  be 
impacted  for  many  years  without  producing  symptoms  or  any  grave  local  lesion. 

This  happened  with  a  piece  of  gold  in  a  case  recorded  by  Watson  in  his  Clinical  Medicine. 
On  the  other  hand,  Dessault  records  a  case  in  which  a  cherry  stone  in  that  position  caused  death 
from  chronic  laryngeal  disease  two  years  after  impaction.^ 

In  the  trachea,  an  angular  body  might  lead  to  ulceration  of  the  walls  or  to 
perforation,  with  the  formation  of  an  abscess  around,  and  the  entrance  of  air 
into  the  tissues  of  the  neck,  or  of  a  communication  with  the  oesophagus,  or  even 
with  one  of  the  large  blood-vessels.  Thus  Rokitansky  records  a  case  in  which 
the  innominate  artery  was  penetrated  by  a  dart  lodged  in  the  trachea. 

In  a  bronchus,  it  is  true,  a  foreign  body  may  lie  for  some  time  without 
producing  change  at  all,  but  more  commonly  it  excites  local  bronchitis  with  a 
mucopurulent  and  sometimes  a  fetid  discharge. 

Andrew  -  records  the  case  of  a  child,  in  which  a  piece  of  nutshell  had  lodged  in  the  right 
bronchus.  This  produced  a  prol'use  thin  watery  niucopuruloiit  discharge,  whicli  continued  for 
two  or  three  days,  and  ceased  immediately  on  the  expulsion  of  the  foreign  body. 

*  (Euvres  cimr. ,  ii.  258.  Cavendish  Lecture,  Lancet,  1899,  p.  1177. 
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If  vilceration  occur,  the  inflammation  will  probably  extend  beyond  the 
bronchus  to  the  adjacent  parts  of  the  lungs,  and  the  resulting  pneumonia  is  not 
unlikely  to  suppurate  or  gangrene.  The  inflammation  may  spread  to  the 
mediastinum  and  form  an  abscess  there,  or  if  the  bronchus  be  perforated,  may 
give  rise  to  mediastinal  emphysema,  which,  spreading  along  the  cervical  fascia  to 
the  subcutaneous  tissue  of  the  neck  on  the  one  hand,  may  then  extend  widely 
over  the  body,  or,  on  the  other  hand,  may  communicate  with  the  pleura  and 
produce  pneumothorax. 

If  the  impacted  body  be  of  a  non-irritating  nature,  the  changes  are  of  a  much 
more  chronic  character,  and  attended  with  an  abundant  production  of  connective 
tissue,  by  which  it  may  become  almost  completely  encapsulated.  These  local 
lesions  may  subsequently  become  the  seat  of  tubercular  infection,  which  may 
extend  to  the  lung  and  lead  to  phthisis. 

The  distal  changes,  i.e.,  the  secondary  changes  at  a  distance  from  the 
obstruction  and  not  in  immediate  connection  with  it,  are  best  studied  in  those 
cases  in  which  the  foreign  body  is  lodged  in  a  small  bronchus.  If  the  obstruction 
be  complete,  the  corresponding  parts  of  the  lung  collapse,  and  may  subsequently 
pass  into  a  state  of  more  or  less  acute  pneumonia,  which,  if  the  foreign  body  be 
septic,  as  in  the  case  of  particles  of  food,  will  probably  suppurate  or  even  gangrene. 
In  other  cases  the  inflammation  is  of  a  more  chronic  character  and  attended 
with  a  good  deal  of  interstitial  change,  which  may  even  lead  ultimately  to  the 
complete  obliteration  of  the  alveoli,  and  the  conversion  of  the  obstructed  parts 
into  an  almost  solid  fibrous  mass,  in  which  the  bronchi  may  be  more  or  less 
dilated.  More  often  irregular  cavities  develop  in  it,  which  may  have  originated 
in  bronchiectasis,  but  which  extend  by  ulceration  and  inflammation  round  them 
until  the  case  closely  resembles  chronic  phthisis,  in  gross  anatomy  as  well  as  in 
clinical  features,  save  that  the  lesions  are  not  tubercular.  With  such  indurative 
changes,  the  corresponding  part  of  the  chest  will  be  contracted,  and  may 
measure  much  less  than  the  opposite  side. 

Advanced  changes,  such  as  these,  are  hardly  possible  except  where  a  portion 
only  of  one  lung  is  affected,  although  there  are  a  few  cases  in  which  the  obstruc- 
tion has  been  in  the  main  bronchus,  and  the  whole  of  the  corresponding  lung 
has  been  destroyed. 

When  suppuration  takes  place  round  the  impacted  body,  it  may  escape  from 
the  place  of  its  impaction  and  come  to  lie  free  within  a  cavity  in  the  lung  or 
even  in  the  pleura,  as  in  the  remarkable  case  recorded  by  Carpenter,^  where,  in  a 
fatal  case  of  empyema,  there  were  found  lying  loose  in  the  pleural  cavity  some 
false  teeth  which  the  patient  had  swallowed  thirteen  years  before. 

Sometimes  pysemic  symptoms  arise  and  kill  the  patient,  as  in  a  case  in  which 
the  cause  was  discovered  to  be  a  bean  which  had  been  long  impacted  in  a 
bronchus,  and  the  presence  of  which  was  not  suspected.^ 

Some  bodies  make  their  way  out  of  the  air-tubes  by  simpler  processes  than 
those  described.  Needles,  blades  of  grass,  ears  of  corn,  or  burrs  have  thus 
travelled,  until  they  reached  the  subcutaneous  tissue,  from  which  they  have 
been  removed  by  simple  incision. 

COURSE  AND  COMPLICATIONS.— A  foreign  body  may  become 
impacted  and  produce  immediate  suflfocation ;  this  is  fortunately  rare  :  it  may  be 
immediately  expelled ;  this  is  happily  the  rule :  or  after  remaining  a  longer  or 
shorter  time  in  the  air-tubes  it  may  be  spontaneously  expelled  or  be  removed  by 
operation,  with  or  without  previous  tracheotomy.    If  it  remain  impacted,  it  will 


1  Guy's  Sosp.  Bep.,  IstSer.,  353. 
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set  xxp  local  or  distal  changes  in  the  bronchi  or  lungs,  of  which  the  patient  not 
infrequently  dies  in  the  end,  and  that  sometimes  even  when  the  foreign  body 
has  at  last  been  expelled  or  removed,  by  reason  of  the  mischief  previously 
caused.  Lastly,  but  also  most  rarely,  it  may  remain  impacted  for  years,  and 
produce  no  lesions  or  symptoms  of  consequence. 

Thus,  a  piece  of  bone  has  been  found  in  the  lung  six  years  after  its  impaction,  and  similarly 
a  nail,  without  any  lesion  or  anything  in  the  history  to  fix  the  date  of  entrance.  Again,  a  nail 
has  been  known  to  lie  in  a  bronchus  for  twelve  months  before  any  symptoms  developed. 

Further,  it  is  possible  for  the  body  to  lie  for  long  periods,  even  many  years, 
in  the  tubes  and  yet  be  spontaneously  expelled  with  perfect  recovery. 

A  piece  of  coaP  has  been  coughed  up  after  101  days,  and  a  tin  whistle  ^  after  104  days. 
"Watson  records  a  case  in  which  after  repeated  attacks  of  profuse  haemoptysis,  spread  over 
a  period  of  seven  years,  a  lady  at  last  expectorated  an  ear  of  barley  and  made  a  perfect 
recovery.  Pieces  of  bone  have  been  expelled  after  six  years'  and  after  fourteen  years'  impaction, 
but  the  most  remarkable  case  of  this  kind  is  recorded  by  Gross,  in  which  a  piece  of  bone  was 
coughed  up  after  being  lodged  in  the  tubes  for  sixty  years. 

Lastly,  the  body  has  been  successfully  removed  by  operation  after  long 
periods. 

Lefferts^*  removed  a  ring  from  the  larynx  of  a  child  of  six  and  a  half  years  of  age  which  had 
been  impacted  there  for  four  years,  i.e.,  from  the  age  of  two  and  a  half  years.  A  piece  of  bone 
which  had  been  in  the  ti-achea  for  nine  years  was  successfully  removed  by  Mr  Watson  Cheyne.* 
In  giving  an  a,ccount  of  the  case  Dr.  Bunch  and  Mr.  Lake  gave  a  table  of  all  the  recorded  cases 
up  to  date,  31  in  number,  in  which  recovery  followed,  after  operation  or  spontaneous  expulsion, 
where  the  body  had  been  retained  for  longer  than  one  year. 

PROGNOSIS. — "Wonderful  as  many  of  these  cases  are  to  relate,  still  they 
form  the  curiosities  of  the  subject  and  are  only  notable  exceptions  to  the  general 
rule.  The  risks  are  great  as  long  as  the  body  remains  impacted,  first  because  of 
the  danger  of  sudden  suffocative  spasm  developing  as  the  result  of  the  body 
being  coughed  up  into  the  larynx,  if  it  be  not  already  lodged  there  ;  and  secondly, 
because  of  the  almost  certain  prospect  of  changes  occurring  round  the  impacted 
body,  which  will  lead  to  serious  disease,  if  not  early  death. 

DIAGNOSIS. — The  diagnosis  is  in  most  cases  easy,  but,  where  the  body 
sets  up  spasm  of  the  larynx,  the  distinction  in  a  young  child  from  laryngismus 
stridulus  may  present  difficulty,  or  if  the  spasm  recurs,  from  whooping-cough  or 
even  asthma.  Where  the  body  is  impacted  in  the  larynx,  and  has  excited  inflam- 
mation, the  resemblance  to  croup  or  other  forms  of  laryngitis  is  very  close. 

If  the  initial  spasm  be  absent,  the  diagnosis  is  extremely  difficult  and  has  to 
be  made  by  the  playsical  signs  and  by  the  history,  which  in  children  however  is 
never  trustworthy,  so  that  it  is  a  good  rule  in  practice  always  to  bear  in  mind 
the  possibility  of  a  foreign  body  in  any  child  who  prefsents  unusual  chest  symp- 
toms and  signs. 

Where  the  foreign  body  is  small  and  septic,  the  case  often  presents  itself  as 
pneumonia  or  gangrene  of  the  lung,  or  even  of  general  pyaemia,  and  the  cause 
may  then  only  be  discovered  post-mortem  by  the  demonstration  of  the  foreign 
body. 

TREATMENT. — The  object  of  treatment  is  obvious,  viz.,  to  get  rid  of  the 
foreign  body  as  soon  as  possible.  Fortunately  nature  does  this  for  us  in  most 
cases  and  the  body  is  expelled  by  coughing.  Attempts  have  been  made  to  assist 
nature  by  exciting  sneezing  or  vomiting,  or  by  inverting  the  patient  and  shaking 

.     1  Mnd.  T.,  1884,  p.  501.  ^  Lond.  M.  T.,  viil.  »  Med.  Rec.,  1874,  p.  671. 

*  J.  Rickman  Godlee,  Lwncet,  Sept.  25,  1897  ;  Med.  Ghir.  Trans.,  1896. 
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or  slapping  the  back.  Though  each  of  these  methods  has  been  successful,  they 
are  all  more  or  less  risky  owing  to  the  danger  of  suffocation  if  the  body  be 
coughed  up  into  the  larynx  and  be  not  at  once  expelled.  To  avoid  this  risk 
tracheotomy  is  indicated,  and  it  should,  as  a  general  rule,  be  performed  with  as 
little  delay  as  possible.  Durham  says  :  "If  the  surgeon  hesitate  to  operate 
under  favourable  circumstances,  he  may  be  compelled  to  do  so  in  the  greatest 
haste  and  under  the  greatest  difficulties."  The  object  of  the  operation  is  to 
facilitate  the  expulsion  of  the  foreign  body,  and  its  effect  is  that  it  is  either 
immediately  or  after  a  short  interval  coughed  up  through  the  wound.  Even  if  it 
be  not  at  once  expelled,  tracheotomy  enables  it  to  be  searched  for  at  leisure,  and 
removed,  if  it  be  within  reach,  by  appropriate  instruments.  Removal  through 
the  mouth,  if  the  larynx  be  the  seat  of  impaction,  is  rarely  practicable  until 
tracheotomy  has  been  performed,  on  account  of  the  spasm  excited;  still  a. few 
successful  cases  have  been  recorded.^ 

The  results  of  cases  treated  with  and  without  tracheotomy  are  compared  by 
Mr  Durham. 

Of  298  oases  in  which  no  operation  was  performed,  death  occuiied  in  40-94  per  cent.,  and 
every  case  in  which  the  foreign  body  was  not  expelled  (102)  died  of  the  effects  sooner  or  later, 
■while  of  338  cases  in  which  tracheotomy  or  some  simDar  operation  was  resorted  to,  death 
occurred  in  only  23-08  per  cent.  .    .  ^-t  •  wooo        \  * 

Of  1000  cases  collected  by  Weist,  operation  was  necessary  m  just  one-third  (63S  cases) :  ot 
these  245  recovered  and  93  died  (38  per  cent.). 2  „  „    .  ^. 

The  combined  statistics  of  Durham,  Gross,  Weist,  and  Roe  give  the  foUowing  result  :— 
With  operation,       .       .       1234  cases  with    964  recoveries =78  per  cent. 
Without  operation,  .       .       1417  cases  with  1035  recoveries  =  73  per  cent.^ 

Although,  where  the  body  is  small  and  freely  movable,  the  operation  may  be 
sometimes  avoided,  still  there  is  much  room  for  judgment  and  skill  in  deciding 
in  what  cases  to  wait  and  how  long,  and  even  then  the  patient  should  be  kept 
under  the  closest  observation,  with  everything  ready  for  tracheotomy  the  moment 
it  may  become  necessary. 

Impaction  of  a  Fishbone  in  the  Larynx. -Initial  Spasm- Dyspnoea  absent  for  four  Days 

^  then  Severe,  necessitating  Tracheotomy-Subsequent  removal  of  the  Bone  through 
theWound— Difficulty  in  Removing  the  Tube  owing  to  Paralysis  of  the  Abductors, 
until  they  were  forcibly  dilated  and  thus  set  into  action. 

An  infant  nine  months  old  was  seized  suddenly  with  severe  dyspnoea  due  it  was  thoiight  to 
swanowing  a  plum  stone.  In  a  very  short  time  the  spasm  passed  off,  and  there  was  no  manifest 
lyspZ  for  four  days,  when  it  returned,  and  rapidly  became  so  urgent  that  tracheotomy  was 
Smed.  This  gLe  relief,  and  all  went  well  for  three  days,  when  fresh  dyspnoea  set  m 
Whe™he  tube  waf  removed  a  piece  of  the  dressing  was  coughed  up  from  the  trachea,  and  on 
examining  with  a  probe  a  foreign  body  was  felt  in  the  larynx  which  was  removed  with  forceps, 
and  proved  to  be  the  gill-plate  of  a  small  fish,  probably  a  herrmg.  _     ,    . .      ,  . 

After  this  all  went  well,  but  the  child  could  not  do  without  the  tube,  for  it  did  i»ot  breathe 
through  the  mouth,  though  it  could  cry  audibly.  After  this  had  gone  on  «ome  hme 
^thout  improvement  the  child  was  anaesthetised  and  a  graduated  bougie  and  then  a  dilator 
™d  through  the  larynx  both  from  the  mouth  and  from  below.  This  had  the  effect  for  a  tme 
^f  penidClthe  chu7?o  breathe  through  the  mouth,  but  the  t^^^^^d/"  be  replaced  soon 
after  The  next  day,  however,  on  the  tube  being  taken  out,  air  passed  freely  by  the  mouth,  the 
tube  was  then  and  there  finally  given  up,  and  in  a  fortnight  the  wound  was  healed. 

The  case  illustrates  several  points  of  interest.  „  „j  „«• 

TThe  initial  spasm  produced  by  the  impaction  of  the  bone,  which  quickly  passed  off  and 
was  followed  by  a  period  of  latency,  in  which  the  absence  of  symptoms  led  to  the  belief  that  the 

'°'i^\\flltnZZlm:^  the  inflammatory  swelling  set  up 

by  the  impacted  bone. 

1  M.  Mackenzie,  Path.  Soc.  Tr.,  xviii.  27. 

I  ^Z>iZ>SJ:^:^'kiir^!^^^  Nos.  8-10.  Roe.  in  B,..es  Bis.  of  Ear, 
Jfose,  and  Throat. 
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3.  The  closure  of  the  glottis  which  prevented  the  removal  of  the  tube  and  was  due  to 
paralysis  of  the  abductors  from  disuse. 

4.  The  speedy  cure  of  this  condition  by  mechanical  dilatation. 

Where  the  foreign  body  is  firmly  impacted  in  a  bronchus,  considering  the 
serious  and  almost  invariably  fatal  consequences,  all  reasonable  attempts  at  its 
removal  by  surgical  means  are  justifiable,  but  the  difficulties  of  operation  are 
considerable. 

A  case  in  which  the  removal,  from  the  front,  of  a  foreign  body  in  the  right  bronchus  was 
successfully  achieved  is  recorded  by  Milton.  The  patient  died  subsequently  from  septic 
infection,  the  result  of  defective  drainage.^ 

Goeltz^  records  a  successful  case.  A  lad  got  a  shoe  button  impacted  in  his  right  bronchus. 
Tracheotomy  was  performed,  but  all  attempts  at  removal  failed.  Anterior  thoracotomy  was 
then  performed  forty-eight  hours  after  the  impact,  and  the  button  removed.  No  sutures  were 
used,  no  drainage  employed,  and  the  externa;  wound  closed.  Subcutaneous  emphysema 
developed,  but  soon  disappeared.  In  three  weeks'  time  the  patient  was  well.  Eighteen  months 
later  the  expansion  of  the  chest  was  good  and  equal,  and  the  lad  was  perfectly  well. 

BRONCHOSCOPY. 

Bronchoscopy  is  a  method  of  direct  examination  of  the  larynx  and  main 
air-tubes  by  means  of  silvered  tubes  passed  from  the  mouth. 

The  following  short  account  has  been  kindly  written  for  me  by  my  colleague 
Mr  Harmer : — 

The  value  of  Killian's  tubes  in  the  diagnosis  of  obscure  conditions  of  the  larynx,  trachea,  or 

bronchi  is 
now  gener- 
ally recog- 
nised in 
England. 
The  tubes 
are  straight 
and  vary 
in  length 

.    ,  ...         .         ,  from  6  to  12 

inches  ;  they  are  circular  in  section  and  are  made  in  different  sizes  so  as 
to  be  suitable  for  all  ages  ;  the  longer  tubes  are  provided  with  a  lateral 
window  which  allows  free  breathing  through  the  opposite  bronchus  when 
the  one  to  be  examined  is  obstructed  by  a  foreign  body. 

In  experienced  hands  there  is  no  difficulty  in  passing  such  a  tube  into 
the  larynx  or  trachea,  even  in  a  child  who  is  a  few  months  old  without 
damaging  the  mucous  membrane.  A  general  anaesthetic  is  not  necessarily 
required,  but  is  preferred  for  nervous  individuals  or  children  ;  chloroform 
should  be  used,  and  it  is  advisable  to  have  the  head  of  the  patient  hancrincr 
over  the  end  of  the  table  ;  under  cocaine  the  tube  can  be  passed  upon^'the 
patient  in  a  sitting  position,  with  the  head  strongly  extended.  A  gag  is  re- 
quired for  opening  the  mouth,  and  in  young  chUdren  the  head  may  be  turned 
to  one  side,  so  that  the  tube  enters  at  the  angle  of  the  mouth.  A  strong  lamp 
is  necessary  (Kirstein's  forehead  or  Caspar's  hand  lamp)  for  the  illumination 
ot  the  tube,  and  suitable  wool  carriers  for  the  removal  of  any  mucus. 
Tracheotomy  instruments  must  always  be  in  readiness. 


Fig.  1 

Killian's 
long  and 


6a. 

tubes, 
short. 


By  this  method  it  is  possible  to  examine  very  thoroughly  

(a)  the  larynx  :— direct  laryngoscopy. 

(b)  the  trachea  : — tracheoscopy. 

(c)  the  bronchi : — bronchoscopy : — 1.  upper. 

2.  lower. 


If  a  foreign  body  is  suspected,  an  attempt  should  be  made  to  determine  its  position  bv  the 
use  of  X-rays,  and  in  all  ca.ses  with  dyspnoea,  preliminary  tracheotomy  is  preferred  ;  as  soon  as 
urgent  symptoms  have  disappeared,  the  larynx  may  safely  be  examined,  and  with  a  wide  tube 
\^7v  g^"^™"y  possible  to  see  the  foreign  body  and  to  carefully  remove  it  with  forceps  or  a  hook. 
When  the  larynx  is  found  to  be  normal,  a  long  tube  can  be  passed  either  through  the  mouth 
1  Lancet,  Jan.  6,  1901,  a  Annals  of  Surgery,  Mar.  1907. 
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(upper  bronchoscopy),  or  a  short  one  through  the  tracheotomy  wound  (lower  bronchoscopy), 
and  in  this  manner  both  the  trachea  and  the  bronchi  may  be  searched.  A  considerable  number 
of  cases  have  now  been  reported  which  show  that  it  is  possible  by  one  of  these  methods  to 
successfully  remove,  in  the  majority  of  instances,  a  foreign  body  which  has  become  impacted  in 
the  air-passages,  and  cases  are  also  recorded  where  a  foreign  body  was  removed  from  a  bronchus 
at  the  second  attempt  after  the  first  had  failed. 

There  are,  moreover,  many  affections  of  the  air-passages  in  which  this  method  may  be  of 
service  ;  thus  obstruction  of  the  larynx  may  be  caused  by  swelling  of  the  mucous  membrane,  by 
papillomata,  by  one  of  the  sequelee  of  diphtheria  such  as  granulations,  ulcer,  or  necrosis,  and 
direct  laryngoscopy  has  made  it  possible  to  distinguish  between  them  ;  again,  tracheal  obstruc- 
tion, whether  it  be  caused  by  the  presence  of  a  tumour,  by  fibrous  stricture,  or  by  pressure  from 
without  (e.g.,  mediastinal  tumour,  aneurysm,  enlargement  of  thyroid,  etc.),  can  be  with  certainty 
determined.  _  By  the  use  of  a  tube  speculum  it  has  thus  become  possible  to  remove  papillomata, 
to  pass  bougies  through  a  stricture,  and  to  treat  many  other  conditions  which  could  not  by  other 
means  be  relieved. 

LARYNGITIS. 

Laryngitis  is  chiefly  of  importance  in  relation  to  respiratory  diseases  so  far  as 
it  produces  impediments  to  the  entrance  of  air  into  the  lungs.  In  a  slight  form 
it  may  do  no  more  than  impair  the  voice  and  cause  cough,  but  in  the  more 
severe  forms  it  may  be  attended  with  so  much  swelling  as  to  lead  to  considerable 
narrowing  of  the  air-passage  and  even  place  life  itself  in  danger  from  sufFocation. 
It  is  also  often  symptomatic  and  may  then  yield  the  first  evidence  of  a  grave 
lesion  such  as  tubercle,  syphilis,  or  tumour.  For  these  reasons  laryngitis  assumes  an 
importance  in  diseases  of  the  respiratory  organs  which  it  would  not  otherwise  have. 

There  are  two  great  forms  of  laryngitis  which  differ  according  as  the  inflamma- 
tion is  attended  with  the  formation  of  a  membrane  upon  the  surface  or  not,  viz.  

1.  Catarrhal  or  simple  laryngitis. 

2.  Membranous  or  croupous  laryngitis. 

Besides  these  there  are  specific  affections  of  the  larynx,  which  are  often  spoken 
of  as  special  forms  of  laryngitis,  of  which  tubercle  and  syphilis  are  the  most 
important. 

7.  CATARRHAL  LARYNGITIS. 

The  pathology  of  catarrhal  laryngitis  is  simple,  and  the  changes  are  essenti- 
ally the  same  as  those  seen  in  inflammation  of  the  trachea  and  bronchi,  viz.,  con 
gestion  of  vessels,  swelling  of  the  mucous  and  sub-mucous  coat,  due  to  infiltration 
with  serum  and  small  cells,  shedding  of  epithehum,  and  formation  of  mucopurulent 
secretion. 

The  predominance  of  one  or  the  other  of  these  changes  will  depend  upon  the 
part  of  the  larynx  attacked,  for  the  inflammation  is  very  often  limited  in  extent. 
Thus,  if  the  vocal  cords  alone  be  affected,  there  will  be  much  congestion  but 
little  swelling,  and  phonation  will  be  chiefly  interfered  with.  This  "congestion, 
visible  during  life  with  the  laryngoscope,  disappears  after  death. 

If  the  softer  and  looser  parts  are  affected,  such  as  the  false  vocal  cords  and 
the  aryteno-epiglottidean  folds,  the  swelling  will  be  the  chief  feature  and  may  be 
suflBcient  to  lead  to  considerable  dyspnoea. 

The  chief  symptoms  are,  hke  the  morbid  anatomy,  simple:  (l)huskiness  or 
hoarseness  of  the  voice,  and  sometimes  even  complete  aphonia;  (2)  cough;  (3) 
expectoration  ;  and  (4)  sometimes  dyspnoea.  ' 

The  affection  of  the  voice  depends  either  upon  the  defective  or  irregular  vibra- 
tion of  the  true  cords,  owing  to  the  loss  of  their  elasticity  consequent  on  the  con- 
gestion and  swelling,  or  to  tlie  cords  not  approximating  as  they  should  on  phona- 
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tion.  This  latter  may  be  due,  on  the  one  hand,  to  inflammatory  changes  in  the 
cords  themselves  or  in  the  muscles  or  nerves  which  govern  their  movements, 
or,  on  the  other  hand,  to  mechanical  causes,  such  as  swelling  over  the  arytenoid 
cartilages  or  in  the  inter-arytenoid  space,  or  mucous  and  inflammatory  secretion 
lying  upon  them. 

Aphonia,  i.e.,  complete  loss  of  voice,  may  occur,  but,  though  not  uncommon 
with  simple  catarrh  in  women,  it  is  certainly  rare  in  men. 

The  cough  is  usually  dry,  frequent,  irritating,  and  may  recur  every  few  seconds 
both  night  and  day.  This  is  especially  the  case  in  children  during  the  first  days 
of  measles.  In  children  it  is  often  spasmodic,  and  may  even  resemble  whooping- 
cough.  It  is  sometimes  deep,  bellowing,  or  barking,  a  peculiarity  which  Ziemssen 
refers  to  coarse  vibrations  set  up  in  the  swollen  aryteno-epiglottidean  folds  or 
false  cords. 

The  expectoration  is  scanty,  viscid,  mucopurulent  and  difficult  to  get  rid  of, 
but  it  varies  greatly  in  amount  with  the  part  of  the  larynx  affected,  and,  as  a  bad 
catarrh  is  rarely  limited  to  the  larynx,  much  of  it  may  come  from  the  pharynx  or 
the  trachea.  It  is  occasionally  streaked  with  blood.  The  spitting  of  pure  blood, 
even  in  small  amomit,  is  very  rare,  but  there  seems  to  be  no  doubt  that 
haemoptysis  may  occur  with  laryngitis,  for  streaks  of  blood  may  sometimes  be 
seen  upon  the  vocal  cords,  and  occasionally  small  varicose  vessels  are  present 
which  may  rupture  during  coughing. 

Dyspnoea  is  rare  in  adults,  but  in  children  it  is  very  common,  and  may  occur 
in  severe  paroxysms,  especially  during  the  night-time. 

Forms  and  Etiology.— Catarrhal  laryngitis  may  be  acute  or  chronic, 

primary  or  secondary.  i,    j-  j. 

Of  primary  laryngitis  the  commonest  causes  are  a  cold  or  the  direct  action 
of   irritating  vapours,   as,  for   instance,  scalding   steam,  chlorine,  bromine, 

ammonia,  etc.  ■    ■  a 

The  secondary  form  is  due  to  the  spreading  of  a  catarrh,  as  in  influenza  or 
hay  fever,  or  to  the  extension  of  inflammation  from  the  neighbourhood,  especially 
from  the  pharynx.  It  occurs  also  in  the  course  of  many  specific  fevers,  especially 
of  measles  and  influenza.  It  is  often  symptomatic,  i.e.,  it  is  the  result  of  some 
other  laryngeal  affection,  e.q.,  tubercle,  syphilis,  or  cancer.  ^     u  i 

Among  the  chief  and  common  causes  which  predispose  to  simple  catarrhal 
laryngitis,  or  maintain  it,  are  prolonged  and  excessive  use  of  the  voice,  cold, 
drinking  (especially  of  spirits),  and  smoking. 

One  attack  predisposes  to  another,  especially  if  recovery  has  not  been  com- 
plete, and  the  patient  continues  exposed  to  the  conditions  under  which  the  first 
attack  originated,  as  in  the  case  of  clergymen,  vocalists,  and  public  speakers. 

What  is  called  chronic  laryngitis,  very  often  consists  of  a  succession  ot  acute 
attacks  with  incomplete  recovery  between  them.  . 

As  acute  laryngitis  is  likely  to  produce  much  more  grave  symptoms  in  tlie 
child  than  in  the  adult,  it  will  be  well  to  consider  these  two  classes  of  cases 
separately. 

LARYNGITIS  IN  THE  ADULT. -a.  Acute.-In  the  adult, 
catarrhal  laryngitis  is  usually  a  very  trifling  affection  for  which  patients  often 
think  it  unnecessary  to  take  medical  advice,  unless  their  occupation  is  such  as  to 
make  special  demands  upon  their  voice. 

The  inflammation  is  often  limited  to  the  true  vocal  cords  or  parts  of  them, 
especially  the  posterior  ends.  The  affected  portions  of  the  cords  are  reddened, 
have  lost  their  polish,  and  are  somewhat  thickened. 
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The  symptoms  are  then  slight,  the  voice  is  husky,  there  is  a  dry  cough  and 
tickling  in  the  throat,  made  worse  by  using  the  voice.  After  a  few  days,  usually 
less  than  a  week,  the  inflammation  subsides  and  the  symptoms  disappear. 

In  a  severer  form,  the  inflammation  is  more  extensive  and  involves  the  soft 
parts,  which  may  be  much  swollen. 

The  true  vocal  cords  are  more  congested  and  more  swollen,  and  frequently  do 
not  approximate  as  they  should  on  phonation. 

Upon  their  surface  may  be  seen  grayish  patches  due  to  epithelial  degenera- 
tion ;  sometimes  small  ecchymoses  or  superficial  excoriations,  the  so-called 
catarrhal  ulcers.    These  occur  on  the  vocal  processes  and  the  inter-arytenoid  folds. 

The  hoarseness,  irritation,  and  cough  are  more  marked ;  the  secretion  is  viscid 
and  difficult  to  bring  on  ;  a  feeling  of  dryness,  soreness,  or  of  burning  in  the 
throat  is  complained  of,  and  pressure  over  the  larynx  causes  cough  or  pain. 
Actual  dyspnoea  is  rare,  though  in  the  most  acute  forms  the  patients  suffer  much 
discomfort  and  feel  as  if  they  might  choke. 

In  the  most  severe  form  of  all,  the  case  becomes  one  of  oedema  of  the  glottis 
which  will  be  specially  considered  later.  ' 

The  constitutional  symptoms,  in  the  adult,  are  slight  except  in  severe  cases  •  a 
little  rise  of  temperature  to  100°  or  101°  at  most,  with  corresponding  acceleration 
of  pulse  and  respiration.  In  the  child,  the  general  symptoms  are  more  pronounced, 
and,  as  in  other  catarrhal  ailments,  the  temperature  may  reach  103°  or  104°  for  a 
day  or  two. 

The  prognosis  of  catarrhal  laryngitis  is  almost  always  good. 

The  duration  of  the  more  severe  cases  is  from  eight  to  fourteen  days,  but  of 
the  shght  cases  rarely  more  than  a  week ;  the  voice,  however,  may  remain  weak, 
impure,  and  unequal  to  the  usual  work  for  some  time,  especially  in  the  cold  and 
raw  months  of  the  year. 

The  diagnosis  in  the  adult  of  the  aff'ection  is  usually  simple  enough,  though  it 
may  not  be  so  easy  to  determine  whether  the  affection  is  primary  or  secondary 
I.e.,  symptomatic. 

Laiyngeal  catarrh  of  unusual  duration  or  its  frequent  recurrence  in  an  adult 
whose  voice  is  not  subject  to  special  strain  should  always  raise  the  suspicion  of 
some  underlying  disease,  of  which  tubercle  or  syphilis  is  the  most  frequent 
and  new  growth  is  an  occasional,  cause.  ' 

b.  Chronic— Chronic  laryngitis  in  the  adult  includes  two  conditions:  (1) 
sub-acute  catarrhal  laryngitis  which  has  lasted  long  or  often  recurred ;  (2)  the 
condition  of  thickening  and  induration  to  which  previous  attacks  have  led. 

Chronic  catarrhal  laryngitis  is  most  frequent  in  males  in  middle  life  and 
among  clergymen,  public  speakers,  singers,  hawkers,  etc.,  who  use  their  voices 
either  too  much  or  in  a  faulty  way.  It  is  very  commonly  associated  with 
chronic  pharyngitis,  and,  like  that  affection,  is  often  provoked  or  maintained  by 
excessive  smoking  or  drinking. 

It  is  a  common  result  of  mouth  breathing,  where  respiration  through  the  nose 
16  impeded. 

The  symptoms  do  not  differ  from  those  of  acute  laryngitis,  except  that  they 
are  not  as  a  rule  so  severe.  The  voice  is  hoarse,  and  may  even  be  lost  and  easily 
tired,  so  that  speech  requires  an  effort.    Cough  need  not  be  troublesome. 

Expectoration  is  often  absent,  or  very  scanty  {Laryngitis  sicca).  In  some 
rare  cases  it  may  be  profuse,  and  has  then  been  described  as  laryngorrlw.a  ;  but 
profuse  secretion  of  this  kind  is  more  commonly  due  to  coincident  catarrh  of  the 
trachea  or  pharynx. 
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The  laryngoscopic  appearances  vary  greatly,  from  a  patch  of  redness  on  a 
part  of  one  or  both  cords,  up  to  an  affection  of  the  whole  larynx  with  much 
swelling  and  stenosis. 

In  long-standing  oases,  a  general  thickening  of  the  superficial  parts  of  the  larynx  may  be 
produced,  which  was  named  by  Y irohow  pcochydermia  laryngis. 

Small  warty  or  polypoid  growths  may  also  be  found  in  various  parts  of  the  larynx,  especially 
in  the  epiglottis,  aryteno-epiglottideau  folds,  inter-arytenoid  space  and  false  cords.  They  may 
produce  dyspnoea  and  require  removal. 

Upon  the  vocal  cords  in  patients  who  have  to  use  their  voice  excessively,  small  nodes  are 
often  found  {singers'  nodes,  chorditis),  symmetrically  placed  at  the  junction  of  the  anterior  and 
middle  thirds.  They  are  of  small  size,  not  larger  than  a  millet  seed,  interfere  with  the  proper 
approximation  of  the  cords  and  cause  roughness  or  hardness  of  the  voice. 

In  other  cases  the  swelling  and  induration  may  be  more  marked  above  the  vocal  cords  or 
below  them  {subglottic  laryngitis)  and  may  cause  stenosis. 

Ziemssen  describes  a  case  in  which  so  much  swelling  occurred  that  ti'acheotomy  became 
necessary,  after  which  the  thickening  disappeared.  In  most  cases  of  this  kind  the  swelling 
depends  upon  syphilitic,  tubercular  or  malignant  disease,  and  in  the  diagnosis  of  these  conditions 
age  is  of  importance.  Thus  in  early  adult  life  tubercle  is  most  likely,  at  a  somewhat  later 
period  syphilis,  and  in  the  middle  and  later  period  malignant  disease. 

Treatment  of  Catarrhal  Laryngitis  in  the  Adult— In  mild  cases,  the 
patients  will  hardly  be  induced  to  stay  at  home.  If  they  get  out  they  should 
wear  a  respirator  or  breathe  through  a  comforter,  should  avoid  talking,  especially 
in  the  open  air,  and  eschew  smoking.  At  bedtime,  some  warm  demulcent 
beverage  and  a  hot  foot-bath  should  be  given  and  a  flannel  wound  round  the  neck, 
and,  if  the  weather  be  cold  and  raw,  a  fire  lighted  in  the  bedroom. 

In  the  more  acute  and  severe  cases  the  patient  must  be  kept  indoors 
altogether  and  in  a  warm  room  if  not  in  bed. 

The  food  should  be  liquid  and  taken  as  hot  as  it  can  be  swallowed  with 
comfort ;  hot  milk  with  soda  or  seltzer  water  makes  a  palatable  drink. 

A  hot  bath  or  foot-bath  should  be  given.  A  diaphoretic  mixture,  to  which 
may  be  added  15  to  30  minims  of  antimonial  wine  or  30  to  60  minims  of 
ipecacuanha  wine,  should  be  administered  every  three  or  four  hours.  A  few 
grains  of  calomel  should  be  given,  followed  by  a  saline  purge  the  next  morning, 
to  unload  the  bowels.  Great  benefit  is  also  derived  in  the  early  stage  from  small 
doses  of  tincture  of  aconite  taken  at  short  intervals. 

As  external  applications  to  the  throat,  cold,  wet  compresses  contmually  applied 
often  give  relief,  but  hot  applications  in  the  shape  of  poultices  or  fomentations 
are  usually  preferred,  and  in  severe  cases  a  couple  of  leeches  on  each  side  of  the 
larynx  will  do  good. 

Internally,  relief  may  be  given  by  the  sucking  of  ice,  by  the  use  of  inhalations 
either  of  steam  alone  or  with  the  addition  of  Tinct.  Benzoini  Co.  (3  i.  to  the  pint) 
or  in  the  form  of  hop  and  conium  vapour  or  chloride  of  ammonium  fumes. 

If  the  cough  be  troublesome  a  lozenge  of  morphia  and  ipecacuanha  or  of 
cocaine  and  rhatany  should  be  given;  in  a  severe  case,  a  few  minims  of 
laudanum  placed  on  the  back  of  the  tongue  or  a  dose  of  Pulv.  Ipecac.  Co.  at 
night-time  may  be  required  to  control  the  cough. 

In  chronic  cases  or  cases  of  delayed  or  incomplete  recovery,  anything  but  the 
gentlest  use  of  the  voice  must  be  prohibited,  the  general  health  in  every  way 
attended  to,  a  tonic  such  as  strychnia  and  iron  administered  internally  and  the 
patient  sent  away  for  change  of  air.  . 

Chief  reliance,  in  chronic  cases,  is  to  be  placed  on  the  direct  application  of 
astringent  solutions  to  the  larynx  by  the  laryngeal  brush,  such  as  chloride  of 
zinc  (20  or  30  grs.  to  the  oz.)  and  nitrate  of  silver  (10  to  20  grs.  or  more  to  the 
oz.).    Astringent  sprays  of  alum  or  tannin  are  also  useful. 

If  the  voice  be  left  weak,  electrical  treatment  will  assist  recovery. 
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ACUTE  LARYNGITIS  IN  THE  CHILD  -  CATARRHAL 
CROUP -CATARRHAL  SPASM  -  SPASMODIC  LARYN- 
GITIS—SPASMODIC CROUP. 

Acute  laryngitis  in  the  child  assumes  an  importance  which  it  has  not  in  the 
adult,  because  of  the  dyspnoea  with  which  it  is  so  liable  to  be  associated,  and  of 
the  difficulties  in  diagnosis  which  may  then  attend  it. 

The  general  symptoms  also  are  usually  more  pronounced;  there  is  higher 
fever,  a  more  rapid  pulse  and  more  serious  illness. 

The  dyspnoea  is  often  considerable  and  is  liable  to  paroxysmal  exacerbations 
sufficient  to  cause  serious  alarm. 

The  frequency  with  which  these  paroxysms  occur  in  the  catarrhal  laryngitis  of 
children  is  referred,  by  some  writers,  to  muscular  spasm,  "catarrhal  spasm"  as  it 
has  been  called ;  but,  without  questioning  the  part  which  spasm  may  play  in  laryn- 
geal affections  in  the  child,  it  must  not  be  forgotten  that  these  paroxysms  are 
often  of  mechanical  origin.  The  glottis  in  children  is  of  small  size  and  the  parts 
about  It  much  less  rigid  and  resistant  than  in  the  adult,  and,  as  the  result,  a  small 
amount  of  mflammatory  swelling  would  more  easily  cause  narrowing  of  the 
onfice,  and  this  might  readily  become  still  further  obstructed  by  the  accumulation 
and  drymg  of  viscid  secretion  round  about  it,  especially  during  sleep,  for  that  is 
the  time  when  the  paroxysms  most  frequently  occur. 

The  dyspnoea,  during  the  paroxysm  at  any  rate,  if  not  at  other  times,  is 
associated  with  the  peculiar,  noisy,  rasping,  stridorous  or  stridulous  sounds 
which  have  been  long  called  "croupous"  or  "croupy." 

By  the  term  Croupous,  the  breathing  has  been  described  in  three  dijfferent 
conditions  which  have  to  be  distinguished  from  one  another,  viz.,  Laryngismus 
btnlulus,  Membranous  Laryngitis,  and  Catarrhal  Laryngitis. 

From  Laryngismus  Stridulus,  the  diagnosis  of  catarrhal  laryngitis  presents  no 
difficulties.  The  paroxysms,  though  severe,  are  short,  occur  abruptly  often 
without  warning,  and  especially  at  night,  are  preceded  by  no  local  catarrhal  signs 
m  the  larynx,  and  frequently  recur  night  after  night.  In  the  intervals  the 
children  are  in  their  usual  health.  The  clinical  affinities  of  laryngismus  stridulus 
are  with  convulsions  and  not  with  laryngeal  affections  at  all. 

It  is  from  Membranous  Larijngitis  chiefly  that  the  diagnosis  is  so  difficult  and 
important.  It  is  important  because  in  catarrhal  laryngitis  tracheotomy  is  not  so 
likely  to  become  necessary,  and  the  prognosis  of  the  operation  when  performed  is 
so  much  more  favourable.  It  is  difficult  because  the  actual  symptoms  may  be 
the  same,  and  the  diagnosis  must  then  rest  upon  the  discovery  of  membrane 
elsewhere,  or  upon  the  history  of  the  case.  If  membrane  be  coughed  up  the 
diagnosis  is  plain.  ^ 

If  membrane  be  present  on  the  fauces,  the  presumption  is  strong  that  the 
laryngeal  symptoms  are  also  due  to  membranous  inflammation,  but  the  absence 
of  membrane  on  the  fauces  is  not  conclusive,  for  in  some  cases  the  membrane  is 
conhned  to  the  larynx  and  contiguous  part  of  the  trachea,  and  in  others  the 
membrane  may  be  present  in  the  pharynx  but  not  visible  from  the  mouth. 

The  history  of  a  bad  cold  is  frequently  of  some  assistance,  but  on  the  other 
hand  a  chill  often  seems  to  determine  the  actual  attack  of  membranous  larync^itis 
and  catarrhal  symptoms,  such  as  a  discharge  from  the  nose,  are  common  eiioucrh 
with  diphtheria.  " 

The  history  of  exposure  to  the  infection  would,  in  the  case  of  diphtheria,  raise 
a  strong  presumption  in  favour  of  membranous  laryngitis  :  but,  in  the  case  of  the 
other  specific  fevers,  on  the  whole  the  presumption  would  be  against  it ;  for  in 
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most  of  the  other  forms,  and  notably  in  the  case  of  measles  and  influenza,  the 
catarrhal  form  of  laryngitis  is  common,  but,  except  in  scarlet  fever,  the  mem- 
branous form  is  rare.  In  all  cases  bacteriological  examination  should  be  made, 
and,  if  doubtful,  this  should  be  confirmed  by  the  inoculation  test. 

The  presence  of  a  foreign  body  in  the  larynx  may  also  raise  difficulties, 
especially  where  history  fails,  as  in  the  case  of  very  young  children.  In  all  cases 
of  acute  inexplicable  laryngeal  dyspnoea  in  the  young,  the  possibility  of  the  im- 
paction of  a  foreign  body  in  the  larynx  should  always  be  present  to  the  mind. 
Treatment,  however,  will  not  be  materially  affected,  for  in  all  such  cases 
tracheotomy  will  almost  certainly  become  necessary. 

Treatment  of  Catarrhal  Laryngitis  in  the  Child.— Catarrhal  laryn- 
gitis in  the  child  should  be  always  regarded  seriously,  and  even  a  mild  case 
treated  with  as  much  care  as  would  be  given  to  a  serious  case  in  an  adult. 

The  child  should  be  confined  to  the  house,  and,  if  in  bed,  should  be  placed  in 
a  half-tent,  and  the  steam  kettle  set  to  work,  with  the  addition  of  some  aromatic 
and  soothing  drug,  such  as  the  compound  tincture  of  benzoin. 

The  throat  should  be  wrapped  in  cotton  wool  with  a  little  turpentine  or 
spirits  of  camphor  sprinkled  upon  it  to  keep  up  gentle  counter-irritation.  Some- 
times cold  compresses  wrung  out  of  iced  water  give  relief,  but  usually  hot 
fomentations  and  applications  are  preferred. 

The  bowels  should  be  relieved  with  a  small  dose  of  Hydr.  c  Greta,  and  a 
diaphoretic  mixture  given  containing  a  little  ipecacuanha  wine.  Antimony  and 
aconite  are  not  so  suitable  for  young  children  as  they  are  for  adults  on  account  of 
their  depressing  effects.  If  there  is  much  fever  and  the  skin  seem  dry,  a  hot 
mustard  bath  will  give  great  relief.  If  the  cough  be  troublesome,  a  few  drops  of 
paregoric  should  be  given. 

All  this  is  more  or  less  the  treatment  of  an  ordinary  catarrh. 

If  the  dyspnoea  become  marked  and  especially  if  it  be  paroxysmal  in  character, 
hot  applications,  such  as  a  hot  sponge  or  hot  fomentations  to  the  throat,  should 
be  applied,  and  an  emetic  is  often  useful. 

If  the  child  be  strong  and  the  fever  high,  to  the  diaphoretic  mixture  some 
antimony  or  ipecacuanha  wine  should  be  added,  or  an  emetic  dose  of  tliese  drugs 
given  If,  however,  it  is  desirable  to  make  the  patient  vomit,  it  will  be  almost 
better  to  give  a  dose  of  apomoi-phia  (gr.  ^^-^  suh  cutem),  the  effect  of  which 
is  more  certain  and  more  transient,  and  the  after  effects  less  depressmg. 

Where  the  paroxysms  frequently  recur,  as  they  do  at  night,  good  may  be 
done  by  keeping  the  air  in  the  half-tent  moist  with  steam,  for  the  paroxysms  are 
often  due  to  a  collection  of  viscid  mucus  in  the  glottis  rather  than  to  actual 

If  "the  dyspnoea  become  continuous,  or  during  a  paroxysm  become  intense,  it 
iTLay  be  necessary  to  perform  either  intubation  or  tracheotomy.  Tracheotomy 
does  not  often  become  necessary  for  catarrhal  laryngitis,  but  if  performed  it  has  a 
more  favourable  prospect  than  with  membranous  laryngitis.  Intubation  is  the 
operation  which  seems  especially  indicated  for  these  cases  of  catarrhal  laryngitis. 
As  a  matter  of  fact  the  diagnosis  constitutes  the  chief  difficulty,  for  even  in  very 
small  children  catarrhal  laryngitis  is  but  rarely  fatal.  And  m  most  cases  the 
simple  treatment  for  an  ordinary  chest-  and  throat-cold  suffices  for  cure. 

LARYNGEAL  AFFECTIONS  IN  THE  COURSE  OF 
SPECIFIC  FEVERS.— Laryngitis,  in  some  form,  is  very  common  indeed 
in  the  course  of  the  specific  fevers.   

In  many  cases  there  is  simply  slight  catarrhal  laryngitis  with  the  usual  signs 
At  others  are  found  superficial  erosions,  on  the  back  of  the  epiglottis  as  well 
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as  in  the  larynx  itself,  and  these  so-called  catarrhal  ulcers  may  extend  into  the 
deeper  tissues  and  lead  to  true  ulceration. 

In  other  cases  again  patches  of  infiltration  may  develop  in  the  submucous 
tissue,  which  may  ultimately  necrose  and  break  down.  The  cartilages  may  thus 
become  involved  and  perichondritis  with  all  its  disastrous  results  be  the 
consequence. 

Where  there  is  already  a  septic  inflammation  of  the  pharynx,  as,  for  instance, 
in  scarlet  fever,  the  inflammation  may  spread  to  the  larynx  and  excite  acute 
inflammatory  oedema  there  and  prove  rapidly  fatal. 

The  degree  of  laryngitis  likely  to  be  met  with  varies  with  the  fever  to  a  great 
extent ;  fortunately  it  does  not  in  many  cases  go  beyond  the  catarrhal  stage. 

1.  In  Measles,  laryngitis  is  almost  the  rule.  It  gives  rise  to  a  dry,  irritating 
cough  often  called  "the  measly  cough,"  which  recurs  every  few  seconds  and  gives 
great  distress.  It  is  a  simple  catarrhal  laryngitis ;  it  appears  with  the  rash  and 
usually  disappears  with  it.  In  little  children  it  may  be  associated  with  a  certain 
amount  of  swelling  and  dyspnoea,  but  rarely  produces  symptoms  of  any  gravity. 

When  membranous  laryngitis  occurs  in  measles  it  is  very  fatal,  and  is  of 
diphtheritic  origin.  GoodalP  states  that  of  fifteen  cases  in  which  it  occurred 
fourteen  died. 

2.  In  Scarlet  Fever  the  simple  catarrhal  laryngitis  is  not  so  common,  but 
when  laryngeal  symptoms  occur  they  are  nearly  always  due  to  the  extension  of 
inflammation  from  the  pharynx,  are  associated  with  very  great  inflammatory 
swelling,  and  are  almost  invariably  fatal. 

In  a  certain  number  of  cases  the  inflammation  is  membranous,  but  not  neces- 
sarily diphtheritic,  for,  in  many,  the  membrane  is  proved  bacteriologically  to  be 
due  to  other  than  diphtherial  infection,  a  conclusion  previously  arrived  at  by 
many  observers  on  clinical  grounds. 

Membranous  inflammation  of  the  fauces  in  scarlet  fever  is  not  common,  and 
occurs  only  in  from  1'5  per  cent.  (Goodall)  to  3-3  per  cent.  (Sweeting). 

In  these  cases  the  larynx  is  not  nearly  so  likely  to  become  involved  after 
scarlet  fever  as  in  true  diphtheria,  the  difference  being,  according  to  Goodall, 
between  3  per  cent,  in  scarlet  fever  and  21  per  cent,  in  diphtheria. 

It  is  stated  that  membranous  inflammation  of  the  throat  and  larynx  occur- 
ring concurrently  with  the  scarlet  fever  is  generally  not  of  diphtheritic  origin, 
but  due  to  infection  with  pyogenic  organisms,  such  as  the  streptococci,  while  that 
which  develops  after  the  fever,  i.e.,  during  convalescence,  proves  almost  invariably 
to  be  diphtheritic  (Klein,  Henoch,  Heubner). 

The  prognosis,  in  all  these  cases  alike,  is  very  grave,  for  with  few  exceptions 
they  prove  fatal. 

3.  Small-pox. — In  small-pox  laryngitis  is  common,  and  in  a  number  of 
these  cases  it  is  associated  with  what  has  been  called  "the  laryngeal  rash." 
It  is  met  with  generally  at  about  the  end  of  the  first  week.  It  is  associated 
with  a  considerable  amount  of  general  inflammation  and  swelling,  so  that  great 
dyspnoea  may  be  produced  and  tracheotomy  become  necessary,  but  the  results 
of  operation  are  disastrous,  for  hardly  any  cases  recover. 

The  inflammation  is  sometimes  membranous  and  may  be  true  diphtheria, 
but  in  the  majority  of  cases  it  is  due  to  some  other  organism  rather  than  that  of 
diphtheria. 

In  many  of  the  slighter  cases  of  laryngitis,  small  membrane-like  patches, 
which  are  easily  detached  and  consist,  as  described,  of  degenerate  epithelium  and 
white  blood-cells  and  bacteria,  are  seen  upon  the  larynx. 

^Lancet,  May  1894. 
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If  life  be  prolonged  perichondritis  may  develop  and  lead  to  death. 
In  a  case  described  by  Eve  ^  the  perichondritis  developed  during  convalescence. 

4.  In  Erysipelas  laryngitis  is  fortunately  very  rare.  It  hardly  ever  occurs 
unless  the  tissues  of  the  neck  are  involved.  It  leads  to  acute  inflammatory 
cedema  and  is  invariably  fatal. 

In  the  erysipelas  ward  of  St.  Bartholomew's  Hospital  during  a  period  of  seven  years  there  were 
only  two  cases  of  serious  laryngeal  affections  in  the  course  of  facial  erysipelas,  and  then  only 
when  the  erysipelas  had  spread  to  the  neck.  In  both  cases  ti'acheotomy  was  performed,  but  the 
patients  died.  The  number  of  cases  of  erysipelas  which  had  been  under  treatment  dunng  that 
time  could  not  have  been  less  than  650,  so  that  the  percentage  is  very  small. 

5.  Typhoid  Fever. — In  typhoid  fever  all  the  forms  of  laryngitis  described 
are  met  with;  first,  the  simple  catarrhal  form;  secondly,  the  gray  membrane- 
hke  patches  with  superficial  ulceration;  thirdly,  actual  ulcers;  fourthly,  peri- 
chondritis with  necrosis  of  the  cartilage ;  and  fifthly,  diphtheria. 

It  is  in  connection  with  typhoid  especially  that  those  small  patches  of 
diffuse  or  nodular  infiltration  have  been  seen  which  have  been  described  as 
"specific";  these  necrose  and  form  ulcers  with  infiltrated  margins,  which  have 
been  compared  with  the  ulcers  met  with  in  the  intestines  and  have  been  attri- 
buted to  the  same  bacillus.  In  some  of  these,  the  typhoid  bacillus  has  been 
actually  demonstrated,  but  in  others  the  typhoid  bacillus  is  absent,  and  some 
other  form  of  pyogenic  organism  present,  especially  the  streptococcus  and 
staphylococcus,  as  is  the  case  also  in  the  inflammations  of  the  trachea,  bronchi, 
and  lungs  which  occur  in  the  course  of  typhoid. 

The  fact  that  these  inflammations  of  the  larynx  are  caused  by  streptococci 
and  staphylococci,  and  possibly  by  other  organisms  so  commonly  present  m  the 
mouth,  as  well  as  by  the  specific  bacillus  of  typhoid  itself,  seems  to  suggest  that 
much  might  be  done  to  prevent  these  complications  by  strict  and  careful  cleausmg 
of  the  mouth  and  fauces.  In  bad  cases  of  fever  the  patients  generally  breathe 
through  the  mouth,  which  is  not  properly  cleansed  as  it  would  be  in  health  by 
the  free  secretion  of  saliva  and  the  constant  movements  of  the  tongue.  The 
mouth,  therefore,  is  a  good  breeding-place  for  pathogenic  organisms  of  all  kinds 
and  teems  with  them,  so  that  it  is  not  to  be  wondered  at  that  they  should  spread 
and  carry  infection  to  the  pharynx,  larynx,  and  air-tubes.  The  risk  of  these 
complications  could  no  doubt  be  greatly  reduced  by  a  careful  mouth-toilette  the 
mouth  and  throat  being  kept  clean  and,  as  far  as  practicable,  disinfected  by 
mouth- washes  or  sprays. 

For  the  parts  which  are  within  reach  of  the  finger  or  a  brush,  nothing  is 
better  than  the  old-fashioned  remedy,  glycerine  and  borax. 


8.  MEMBRANOUS  LARYNGITIS. 

The  term  membranous  laryngitis  is  to  be  preferred  to  any  other.  It  clearly 
and  distinctly  represents  the  fact,  viz.,  that  the  disease  is  a  laryngitis  with  a 
membrane,  and  while  it  indicates  the  difficulty  which  is  constantly  recurring  in 
practice,  viz.,  that  of  diagnosis  between  those  forms  of  laryngitis  which  have  and 
those  which  have  not,  a  membrane,  it  does  not  necessarily  raise  at  the  outset  the 
difficult  questions  connected  with  its  pathogeny. 

Historv  -Although  it  is  highly  probable  that  a  disease  corresponding  vnth.  what  we  now 
call  membranous  laryngitis  existed  in  remote  ages,  still  there  is  no  descnption  m  early  vnit^rs 
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which  would  justify  the  belief  that  it  was  recognised  by  ancient  physicians.  The  passages  in 
Hippocrates,  AretiBus,  and  Celsus  which  have  been  supposed  to  refer  to  this  aftection  are  not 
conclusive.  It  is  only  at  the  end  of  the  sixteenth  century  that  a  clear  description  of  the  disease 
is  forthcoming  in  the  writings  of  Baillou  in  1576.  In  the  beginning  of  the  seventeenth  centuiy 
it  is  accurately  described  as  prevailing  in  Spain  {garotillo),  Italy  {viale  in  camia),  and  subse- 
quently in  other  parts  of  the  world  {morbus  strangulatorius). 

In  1765  Francis  Home  gave  an  account  under  the  name  of  croup  of  what  he  considered  to 
be  a  new  affection  in  Scotland,  and  in  1801  this  name  was  adopted  by  Cheyne  in  an  essay 
entitled,  ' '  On  Cynanche  ti'achealis  or  Croup. "  Croup  became  from  this  time  the  commonly 
recognised  term. 

The  death  of  the  gi-and-daughter  of  the  Empress  Josephine  in  1807  from  croup,  and  the 
offer  by  the  Emperor  of  a  large  prize  for  the  best  treatise  on  the  subject,  caused  the  disease  to  be 
closely  studied  and  much  written  upon. 

But  under  the  one  terra,  croup,  three  forms  of  affection  were  confounded — first,  membranous- 
laryngitis  ;  secondly,  non-membranous  laryngitis  ;  and  lastly,  laryngismus  stridulus. 

The  distinction  between  these  vaiious  forms  was  not  recognised  until  Bretonneau  began  to 
write  in  1821.  He  sharply  marked  off  from  the  rest  that  form  in  which  membrane  was  found 
in  the  laiynx  and  trachea,  and  he  invented  the  term  diphtheria  to  denote  it.  He  regarded  the 
affection  as  a  specific  disease  arising  from  infection,  and  established  the  fact  that,  in  most  cases, 
though  not  in  all,  there  was  a  membrane  also  upon  the  fauces  ;  but,  whether  this  was  so  or  not, 
the  disease  was  in  his  opinion  in  all  cases  alike  the  same  in  nature. 

Other  authorities  however  did  not  accept  the  identity  of  the  two  affections,  but  distinguished 
croup,  which  they  regarded  as  a  primary  laryngeal  affection,  from  the  membranous  laryngitis 
which  developed  in  the  course  of  laryngeal  diphtheria.  The  question  thus  raised  as  to  the 
diphtheritic  nature  of  croup  was  the  subject  of  constant  discussion,  and  can  hardly  be  said  to  be 
yet  settled. 

In  this  country  for  many  years  the  two  affections  were  regarded  as  essentially  distinct.  Of 
recent  years  the  tide  of  opinion  has  set  strongly  in  the  opposite  direction,  so  that  membranous, 
laryngitis  is  often  curtly  described  as  laryngeal  diphtheria. 

At  the  present  time,  while  it  is  admitted  that  membranous  laryngitis  is  much  more  frequently 
diphtheritic  than  was  formerly  believed,  it  is  held  also  that  there  is  a  residue  of  cases,  how  large 
is  not  known,  in  which  the  affection  is  due  to  some  other  cause.  ' 

The  term  "  croup"  has  been  the  cause  of  so  much  confusion  that  it  is  rightly  dropping  out  of 
use.  When  first  employed  it  was  used  simply  as  a  descriptive  clinical  term,  and  referred  to  the 
peculiar  noisy  breathing.  A  distinction  was  then  drawn  between  the  cases  in  which  a  mem- 
brane was  present  in  the  larynx,  and  those  in  which  there  was  none,  the  former  being  called 
true  or  membranous  croup,  and  the  latter  false,  spurious,  non-membranous  oroup  or  pseudo-croup, 
while  both  affections  had  to  be  distinguished  from  the  spasmodic  affection  known  as  spasmodic 
croup,  which  is  now  called  laryngismus  stridulus,  the  latter  being  not  a  local  disease  of  the 
larynx  at  all,  but  allied  to,  if  not  actually  a  form  of,  convulsive  spasm  of  the  larynx. 

The  general  confusion  has  been  still  further  increased  by  the  distinction  made  between 
"  croupous  "  and  "  diphtheritic  "  as  pathological  terms  applied  to  inflammatory  lesions  associated 
mth  the  presence  of  a  membrane  ;  the  membrane  in  the  croupous  form  being  superficial,  easily 
removed,  producing  no  ulceration,  and  healing  without  scarring  ;  in  the  diphtheritic  form  involv- 
ing the  deeper  tissues,  not  easily  removed,  and  leaving  an  ulcer  which  on  healing  leaves  a  scar. 

The  teiins  "diphtheria"  and  "diphtheritic"  are  now  restricted  to  the  lesions,  whatever 
their  pathological  nature,  which  are  produced  by  the  diphtheria  bacillus  ;  while  "  croup  "  and 
"  croupous,"  together  with  the  distinctions  they  implied,  are  being  gradually  eliminated  from 
modern  medicine.  The  terms  "croupous  "  or  "  croupy,"  however,  used  in  their  original  clinical 
sense  to  describe  certain  peculiarities  of  breathing  without  any  implied  suggestion  as  to  the 
cause,  fulfil  a  want  and  may  possibly  survive  for  some  time  longer. 

In  most  cases  membranous  laryngitis  is,  no  doubt,  of  diphtheritic  origin,  and  in 
the  description  which  follows,  it  is  this  form  which  will  be  dealt  with.  It  may 
be  called  laryngeal  diphtheria. 

LARYNGEAL  DIPHTHERIA.— Laryngeal  diphtheria  is  an  acute, 
communicable  disease  produced  by  a  specific  bacillus  (Klebs-LofHer).  It 
especially  attacks  the  throat,  where  it  produces  a  membrane  in  which  the  specific 
bacilli  are  found.  Not  all  membranes  on  the  throat  are,  however,  necessarily 
diphtheritic,  although  the  majority  are. 

Of  286  cases  in  which  the  disease  was  confined  to  the  larynx  and  bronchi,  in  229  the  Klebs- 
Lciffler  bacillus  was  found,  in  57  they  were  not  found  (Park  and  Beobo). 
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In  diphtheritic  membranes  many  other  bacteria  are  found,  e.g.,  streptococci 
and  stapliylococci,  so  that  in  many  cases  there  is  a  mixed  infection 

The  symptoms  are  chiefly  toxic,  i.e.,  due  to  poisons  produced  locaUy  by  the 
bacilli  and  absorbed  into  the  blood.  ,     ,   ^       •,  «  ^ 

The  bacilli  are  not  widely  distributed  in  the  body  and  are  often  confined  to 
the  part  where  the  membrane  is  formed,  but  they  may  also  be  found  m  the 
deeper  tissues,  and  occasionally  even  in  the  blood.  ■     ^      .    ^^  ^ 

Diphtheria  may,  in  slighter  degrees  of  infection,  produce  a  simple  catarrhal 
inflammation,  i.e.,  inflammation  without  any  obvious  membrane;  on  the  other 
hand,  as  stated,  not  all  membranous  inflammations  are  necessarily  diphtheritic 

Larvn<^eal  diphtheria  presents  certain  pecuharities.  In  the  first  place  the 
local  symptoms,  which  in  pharyngeal  diphtheria  are  not  very  pronounced  become 
predominant  in  laryngeal  diphtheria,  because  the  membrane  obstructs  the  glottis 
and  interferes  with  the  entrance  of  air  into  the  lung.  In  the  next  place,  the 
toxic  symptoms  are,  as  a  rule,  less  marked,  but  this  depends  partly  upon 
the  obstruction  in  these  cases  being  early  fatal,  so  that  there  is  less  time  for 
the  absorption  of  the  poisonous  substances  into  the  blood,  and  partly  because 
the  parts  afi-ected  are  not  so  adapted  for  rapid  absorption  as  the  parts  about  the 
pharynx  Thus,  it  is  said  that  glandular  enlargements  are  less  frequent,  that 
albuminuria  and  visceral  changes  are  rarer,  and  that  asthenia  is  not  so  constant 
These  facts  are  all,  more  or  less,  connected  with  duration  of  the  disease,  fo.  m 
membranous  laryngitis,  if  the  patient  survive  long  enough,  all  these  symptoms 
may  occur,  iust  as  they  do  in  faucial  diphtheria.         ,     .  ^  ,  „„„ 

Most  cLses  of  laryngeal  diphtheria  are  secondary,  that  is  to  say,  the  membrane 
has  developed  first  on  the  throat  and  then  spread  to  the  ^^^y^f-.^^^J^^ 
however,  are  primary,  that  is  to  say,  the  larynx  is  the  part  first  afi-ected 
Occasionally  the  trachea  is  the  seat  of  primary  mischie  -whence  the  me^^^^ 
spreads  to  the  larynx.    This  used  to  be  described  as    Ascending  Croup. 

Aee  and  Sex.-Laryngeal  diphtheria  is  especially  a  disease  of  children 
undtr^he  age  ;f  ten  yeaJs,  though  not  of  course  -tu-ely  and  the  per^^^^^^^ 
greater  liability  is  between  the  ages  of  two  and  five  years  It  hardly  ever  attacks 
the  new-born,  or  suckling  infants,  and  is  comparatively  rare  aftei  the  age  ot 
seven  years. 

Steiner's  figm-es  for  501  cases  show  the  foUowing  age  distribution  :- 

1st  year.  2nd.  3rd.  4th.  5th.  6th  to  13th. 

92  128  87  70  50  74 

427. 
=  83 '8  per  cent. 

The  statistics  of  St,  Bartholomew's  Hospital  for  a  5^7^  o^  -me  y^^^^^^^^^  of 
72  per  cent,  before  five  years,  and  with  these  the  figures  of  West,  68  per  cent.,  closely  agree. 

There  does  not  appear  to  be  any  marked  difference  between  the  sexes  m 
respect  of  liability,  though  it  is  sometimes  stated  that  males  are  especially 
susceptible. 

The  malady  attacks  all  children  alike,  both  weakly  and  strong,  but,  of  course, 
the  mortality  is  highest  among  the  former.  .  cnread  to 

Pharyngeal  diphtheria  in  children  under  ten  is  especially  liable  to  spread  to 
lovtrnY  nnrl  much  more  so  than  in  the  adult.  . 
'  ch1lS  ,ith  pharyngeal  diphtheria,  it  i.  stated  *at  m  one  ca^^^^^^^^ 
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symptoms  may  be  the  first  to  attract  attention,  for  the  pharyngeal  symptoms 
may  be  slight. 

Many  cases  of  primary  membranous  laryngitis  are  proved  clinically  to  be 
diphtheria  by  their  giving  diphtheria  to  others,  and  by  the  sequels. 

In  cases  of  infection,  where  the  infection  can  be  traced,  the  incubation  period 
is  generally  short,  viz.,  two  or  three  days. 

As  with  other  specific  fevers,  a  second  attack  of  diphtheria  is  far  from  common, 
and  occurs  only  at  a  long  interval  after  the  first ;  while  a  second  attack  of  laryn- 
geal diphtheria  is  especially  rare  and  very  few  authentic  cases  of  it  are  recorded. 

PATHOLOGY. — When  the  larynx  becomes  involved,  whether  secondarily 
or  primarily,  the  affection  commences  as  a  laryngitis,  but  the  surface  soon  becomes 
covered  with  a  membrane.  The  membranes  are  gray  or  white  in  colour,  but  some- 
times dark  from  altered  blood.  They  are  deposited  in  layers,  which  are  continually 
reproduced  in  contact  with  the  mucous  membrane,  and  as  they  become  superficial 
they  may  be  shed.  They  vary  much  in  extent,  in  thickness,  and  in  consistency 
bemg  sometimes  tough  as  leather,  thick,  and  difficult  to  detach,  and  at  other 
times  soft,  friable,  and  easily  removed.  This  depends  chiefly  upon  the  age  of  the 
membrane  and  its  position,  and  perhaps  also  upon  the  intensity  of  the  inflammation 

Chemically  the  membranes  consist  chiefly  of  fibrin,  and  are  soluble  in 
alkaline  solutions,  and  especially  in  lime  water. 

Microscopically  they  are  formed  of  a  network  of  laminated  fibrin  in  the 
meshes  of  which  are  contained  white  and  red  blood  cells,  epithelial  cells  derived 
from  the  mucous  membrane,  and  bacilli.  In  the  superficial  layers  of  the  mem- 
brane many  forms  of  bacilli  are  found,  but  in  the  deeper  and  more  recent  layers 
the  diphtheria  bacilli  are  found  unmixed  with  other  organisms.  The  deeper 
tissues  may  also,  as  Kanthack  has  shown,  be  invaded. 

The  membrane  is,  without  doubt,  formed  as  in  other  cases  by  a  plastic 
exudation  from  the  blood-vessels,  and  is  not  due,  as  was  formerly  supposed  to  a 
peculiar  degeneration  of  the  cells.  ' 

The  primary  change  is  a  necrosis  of  the  epithelial  tissues,  and  in  this  necrotic 
tissue  the  diphtheria  bacilli  chiefly  grow.  From  the  blood-vessels  below  a  free 
exudation  takes  place,  and  the  fibrin  is  formed  when  the  exudation  comes  into 
contact  with  the  necrotic  epithelium. 

The  basement  membrane  is  generally  well  preserved,  though  it  may  be 
swollen,  irregular,  and  folded,  and  on  it  the  false  membrane  directly  rests  unless 
separated  from  it  in  places  by  a  few  lymph  cells  or  altered  epithelial  cells.' 

The  changes  in  the  deeper  tissues  are  those  of  intense  inflammation,"  accom- 
panied with  vascular  dilatation  and  diapedesis,  and  with  the  extravasation  of  red 
blood  cells,  which  may  lead  to  ecchymoses  visible  to  naked  eye.  These  changes 
sometimes  extend  down  to  the  muscles. 

When  the  membrane  is  removed,  the  surface  looks  raw  and  eroded,  but  actual 
ulceration  is  rare  unless  the  deeper  layers  of  the  mucosa  have  been  involved  in 
the  membrane  and  removed  with  it. 

The  membrane  may  be  limited  to  the  larynx,  but  it  is  usually  present  in  the 
pharynx  also  (57  per  cent.).  In  either  case  it  usually  spreads  to  the  upper  part 
ot  the  trachea,  and  may  reach  down  even  to  the  finest  bronchi  (37  per  cent.). 

In  the  larynx,  where  it  may  completely  close  the  glottis,  it  is  usually  more  or 
ess  firmly  adherent  and,  if  detached,  comes  away  in  shreds.  In  the  trachea  and 
larger  bronchi  it  is  more  loosely  attached,  and  may  be  expectorated  in  the  form 
ot  tubu  ar  casts  ;  m  the  finer  bronchi,  if  membrane  be  present,  it  will  probably 
form  solid,  and  not  tubular,  casts,  but  as  a  rule  the  membrane  becomes  less  and 
Jess  compact  as  it  becomes  distant  from  the  larynx,  and  often  ends  in  the  finer 
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bronchi  as  a  mucopurulent  secretion,  so  that  in  the  same  case  every  gradation 
may  be  traced,  from  mucopurulent  catarrh  to  membranous  inflammation. 

Wherethe 

Fig.  17.  membrane  is  first 

Section  of  a  tracheal  cast,  showing  laminated  fibrin  and  the  position  of  formed  in  the 
the  bacilli  {Andrewes).  a,  bacilli ;  6,  laminated  fibrin ;  c,  leuco-  larynx  it  spreads 
cytes ;  d,  indicates  the  outer  surface.  to  the  trachea  in 

at  least  one-third 
of  the  cases,  but  it 
may  start  in  the 
trachea  first  and 
spread  upwards  to- 
the  larynx,  for 
cases  are  recorded 
in  which  tubular 
casts  have  been 
expectorated  some 
time  before  laryn- 
geal symptoms 
developed. 

It  sometimes 
happens  that  no 
membrane  is 
found  post- 
mortem, even 
where  casts  or 
shreds  have  beeu 
expectorated  dur- 
ing life;  but  on. 
the  other  hand  a 
membrane  may 

A  portion  of  the  same  magnified  {Andreives).    The  size  of  the  bacHli  is,    reform    withm  a 
of  course,  in  both  figures  much  exaggerated  relatively  to  the  tissues.       very   suorc  time, 

as  in  the  cele- 
brated case  of  Watson's,  where  a  complete  cast  was  expectorated  seven  hours 
before  death,  and  yet  at  the  post-mortem  the  membrane  was  found  to  have  been 
completely  reproduced. 

The  condition  of  the  lung  post-mortem  varies  with  the  duration  and  intensity 
of  the  disease ;  thus  in  acute  cases  the  lungs  are  osdematous  and  congested,  with 
more  or  less  extensive  collapse,  and,  as  in  other  cases  of  suffocation,  ecchymoses 
are  scattered  over  the  pleura  and  beneath  the  mucous  membrane  of  the  bronchi. 
In  cases  of  longer  duration,  patches  of  broncho-pneumonia  are  found  with  com- 
plementary emphysema  and  with  pleurisy  over  the  spots  where  the  pneumonia 

has  reached  the  surface.  •  uj.  -j  r 

The  pulmonary  and  bronchial  glands  are  usually  enlarged.    The  right  side  ot 

the  heart  is  dilated,  the  veins  full,  and  the  liver,  spleen,  and  kidneys  congested. 

The  lymphatic  glands  in  the  neck  are  enlarged,  especially  behind  the  angle  ot 

the  iaw  if  the  fauces  are  involved  as  well,  but  if  the  membrane  be  hmited  to 

the  larynx  and  trachea,  glandular  enlargement  is  generally  absent. 

When  broncho-pneumonia  develops  it  is  usually  excited  by  the  diphtheria 

bacillus,  and,  in  the  alveoli  affected,  the  diphtheria  bacilli  are  often  found  enclosed 

in  the  fibrinous  network. 
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systim  'arrn'nV"..'^'  other  organs-yiz.,  the  spleen,  kidneys,  heart,  and  neryous 
system-aie  not  as  a  rule,  found  m  cases  which  are  fatal  early,  as  most  of  the 

?te"  tc'Sl'^P'n"'"  "^^^^^      ^^-^  cases^^'whicHe  later 

attei  tracheotomy,  m  the  second  or  third  week:   in  other  words  larvnjrea 

Sop""  "  ^'^^^  '^^'^         -P*-  ^^-S-  haye  td  tifj  to 

canc^'^'Tf       '"''f  ^  leucocytosis  which  is  of  some  signifi- 

s::irSy;s:ii^  ~  --^-p^ii^  -  fi-iy 

According  to  Kanthack,  high  leucocytosis  signifies  a  good  reaction  and  is  of 

rn/i     .P'rr'  ^  afL  the  antitoxin  trerment  on 

t  e  other  hand  a  low  leucocytosis  at  the  height  of  the  disease  is  presentTn  nVariy 
all  fatal  cases.  Ihe  condition  of  the  blood  has  not  yet  beeVsXmaS? 
Sonotce"  -rly  stages  of   conyalescence  wh'en  thr  an'^^a  If 

stridofous     ^        '  expiration  becomes  also  impeded  and  the  breathing 

the  XrS!^  tt  'z^:'"z:iS'^:i  r  s 

much  thirst ;  the  bowels  are  confined  »nd  the  appetite  ^  '  " 

awoken  again  by  a  similar  attack     Sn  nnp  S  '''^^^P'  ^'^ 

until  at  last  t/e  chiS  has        ongei  stTen^^^^^^^^ 
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or  leaden  pallor,  the  child  becomes  nnconscioiis  and  may  have  convulsive  fits ; 
the  pulse,  which  has  been  gradually  gaining  in  rapidity,  becomes  feeble  and 
fluttevint-,  the  respirations  grow  slower,  and  at  last  the  patient  dies.  _ 

The  temperature  varies  much  in  different  cases,  being  not  much  raised  in 
some  and  in  others  reaching  104°  or  105°.  The  average  pyrexia  of  diphtheria  is 
low,  that  is,  diphtheria  is  an  asthenic  fever,  both  in  respect  of  the  temperature 
and  of  the  condition  of  the  patient. 

It  is  often  very  irregular,  both  throughout  the  day  and  on  different  days. 

High  temperatui-es  are  generally  associated  with  pulmonary  comphcations. 

The  urine  presents  no  special  characters,  but  albuminuria  is  very  common, 
and  that,  too,  where  there  is  but  little  dyspnoea,  but  it  may  be  absent  even  in 

The  pulse  is  almost  invariably  accelerated  even  from  the  first.  It  is  rarely 
less  than  120,  but  may  reach  180  or  200,  or  be  uncountable.  A  slow  pulse  is 
rare,  but  if,  associated  with  other  asthenic  symptoms,  is  of  bad  omen. 

A  rapid  pulse  rate,  as  it  is  one  of  the  first  signs  to  appear,  so  it  is  one  ot  the 
last  to  disappear,  and  a  persistently  rapid  pulse  is  an  unfavourable  sign,  though 
not  so  ominous  as  a  falling  pulse  rate  while  the  other  symptoms  persist  or  become 

'^"''Membrane  is  rarely  expectorated  by  children  until,  after  tracheotomy,  it  is 
coughed  out  through  the  wound,  but,  in  the  adult,  casts  from  the  trachea  are 
not  infrequently  coughed  up,  even  when  there  is  httle  dyspnoea,  and  when  the 

-^t'^SXZ^^^  a  rule  gradually,  with  the  »s  of 
carbonic  acid  poisoning,  but  death  maybe  sudden,  either  in  one  ot  the  V^^^T^^ 
or  from  collapse,  or  the  child  may  have  convulsions  a-nd  die  m  a  fit  In  the  more 
protracted  cases  broncho-pneumonia  is  likely  to  develop  and  prove  fatal. 

Tracheotomy  modifies  the  course  of  the  disease,  but  it  also  introduces  a  fresh 

U  itole'rVS  place  the  symptoms  slowly  subside  but  convalescence 

is  often  interrupted  by  irregular  rises  of  temperature  similar  to  those  so  common- 
after  broncho-pneumonia,  and  due  probably  to  the  same  causes, 
atter  broncno  p  ,     ^.QURSE.-The  diu-ation  of  the  difi-erent  stages 

varies  grVa%  The  first  is  usually  short  and  rarely  lasts  more  than  thu:ty-six  hours 
Se  the  d^^pncea,  which  is  the  characteristic  of  the  second  stage,  commences 
The  onset  may  however,  be  so  sudden  that  the  first  stage  may  seem  to  be  absent 
When  coS  sets  in  the  patient  has  but  a  few  hours  to  hve  The  d^^^tion  of 
le  siond  stage  is  very  variable,  from  a  few  hours  to  several  days,  but  on  the 
average  it  does  not  exceed  two  or  three  days. 

The  average  duration  of  the  disease  is  about  three  to  five  days,  but  it  may 

^^^iL:  wSt^  re":se  in  a  healthy  child  of  foui-,  which  was  fatal  in  fou^^ 
teen  hours     On  the  other  hand  cases  may  be  protracted  oyer  two  or  three  weeks. 

The  disease  rarely  runs  a  uniform  course,  but  is,  subject  to  most  deceptive 
remlln  dSinTwhich  the  child  seems  on  the  road  to  recovery ;  then  come  the 
exTceXtLTwhich  occur  most  frequently  at  night  and  which  may  be  attended 

''''V^:r:::^71^^^^^^^  causes,  but  probacy  in  chief  part 

depend  upL  th J  accumulation  and  drying  of  secretion  round  the  glottis,  or  to 

1  Diseases  of  Children,  p.  398. 
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the  impaction  of  a  piece  of  membrane  in  it ;  they  are  also  attributed  to  muscular 
spasm. 

The  collapse  stage  may  set  in  at  any  moment,  often  in  the  most  unexpected 
way,  and  so  long  as  dyspnoea  continues  the  risk  of  this  exists. 

Just  as  a  change  for  the  worse  may  set  in  suddenly,  so  may  relief  be  sudden, 
when  the  membrane  is  expectorated,  but,  as  already  stated,  the  membrane  may 
rapidly  reform  and  the  dyspnoea  return. 

Even  when  urgent  symptoms  are  past,  convalescence  is  slow,  the  patient 
being  left  weak  and  ailing,  and  requiring  most  careful  watching  and  nursing  for 
some  time. 

COMPLICATIONS  AND  RISKS.— In  the  early  stage  of  the  disease 
the  chief  dangers  are  from  suffocation  owing  to  the  obstruction  of  the  glottis, 
and  from  the  pulmonary  complications  to  which  the  inflammation  may  give  rise. 
In  the  later  stage  secondary  septic  complications  may  occur,  especially  if 
tracheotomy  has  been  performed. 

Cardiac  collapse  is  a  danger  throughout,  and  may  give  rise  to  very  alarming 
attacks  or  lead  to  a  fatal  result,  and  that  quite  suddenly. 

Lastly,  asthenia  may  be  a  prominent  symptom  in  the  disease  throughout, 
and  may  lead  to  death  without  any  actual  complication,  the  patients  looking 
extremely  ill  and  seeming  to  die  because  they  have  not  strength  enough  to 
get  better. 

The  antemia  and  asthenia  may  last  long,  even  for  many  weeks,  after  the 
urgent  symptoms  have  passed  away.  These  are  no  doubt  toxic  effects  con- 
nected with  the  blood  changes  which  the  disease  has  produced. 

The  secondary  pulmonary  complications  depend  -chiefly  upon  the  extension  of 
the  membrane  or  of  the  inflammation  from  the  larynx  and  trachea  to  the  smaller 
air-tubes.  In  these  cases  tracheotomy  gives  little  or  no  relief,  or  if  it  has  o'iven 
relief  at  first  the  dyspnoea  returns.  ^ 

Bronchitis  and  broncho-pneumonia  are  the  chief  lesions  produced.  They  are 
usually  excited  by  the  diphtheria  bacillus  itself  (Kanthack),  and  this  occurs  also 
even  where  there  is  no  direct  continuity  of  the  membrane  to  be  traced  along  the 
air-tubes  to  the  affected  vesicles  of  the  lung.  Streptococcal  and  pneumococcal 
infection,  however,  are  by  no  means  rare. 

Collapse  and  complementary  emphysema  are  the  more  or  less  mechanical 
results  of  the  obstruction  to  the  air-tubes  and  pass  off  when  the  obstruction  is 
relieved. 

The  onset  of  pulmonary  complications  is  shown  frequently  by  a  rise  in 
temperature,  but  chiefly  by  increase  of  the  dyspnoea  or  by  a  return  of  dyspnoea 
if  tracheotomy  has  been  performed  previously. 

The  physical  signs  are  so  masked  by  the  laryngeal  stridor  and  by  the 
defective  entry  of  air,  that  they  are  of  very  little  use  in  determining  the  condition 
of  the  lung.  Even  when  dulness  to  percussion  is  found,  it  may  not  be  easy  to 
distinguish  between  inflammatory  consolidation  and  collapse  of  the  lun^  or 
pleuritic  effusion.  ® 

Causes  of  death.— In  the  earli/  stages  death  is  brought  about  chiefly  by 
suffocation  or  asthenia, -or  by  a  combination  of  the  two. 

The  suffocation  is  for  the  most  part  gradual  and  due  to  the  obstruction  of 
the  glottis  produced  by  the  membrane.  This  condition  can  be  more  or  less 
successfully  remedied  by  intubation  or  tracheotomy.  In  other  cases  it  is  due  to 
the  extension  of  the  membrane  from  the  larynx  along  the  trachea  and  brondhi 
For  this  there  is  no  relief  except  the  expectoration  of  the  casts ;  the  membrane  is 
rarely  found  to  be  limited  to  the  larynx,  but  in  fatal  cases  has  usually  spread  far 
dovvn  the  tubes.  ^ 
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In  57  per  cent,  of  fatal  cases,  according  to  Nortlirup.i  it  reached  the  main  bronchi,  and  in 
87  per  cent,  it  extended  oven  to  the  finest  bronchi. 

Where  the  suffocatiou  is  sudden,  that  is  to  say,  where  there  is  a  sudden  and 
perhaps  fatal  paroxysm  of  dyspnoea,  the  attack  is  sometimes  attributed  to 
musciilar  spasm,  but  it  is  more  likely  to  be  due  to  the  sudden  detachment  of  a 
portion  of  membrane  and  its  impaction  in  the  already  narrowed  glottis. 

In  the  later  stages,  pulmonary  complications  are  the  chief  source  of  danger 
to  which  may  be  added  various  septic  changes,  the  risk  of  which  is  increased 

by  tracheotomy.  ,  ,        ■     ■  c   i.  a 

Thus  after  tracheotomy  the  wound  itself  can  hardly  escape  becoming  infected 
and  a  source  of  septic  absorption.  The  infection  may  then  travel  along  the 
cervical  fascia  to  the  mediastinum  or  to  the  pleura,  and  thus  lead  to  empyema, 
pericarditis,  or  even  mediastinal  suppuration,  while,  in  other  cases,  general  septic 
infection  is  produced,  which  is  commonly  described  as  pyajmia. 

These  complications  are  of  course  of  less  frequent  occurrence  now  than  they 
used  to  be ;  but  in  spite  of  all  antiseptics,  the  risk  to  some  extent  must  still 

*'°''\n'other  cases  air  may  be  forced  along  the  cervical  fascia  to  the  mediastinum, 
and,  by  rupturing  into  the  pleura,  cause  pneumothorax  This  is  but  a  rare 
occurrence  and  is  probably  only  met  with  in  cases  where  there  is  violent 
dyspnTa  and  where  ^he  incision  through  the  skin  and  deep  fascia  has  not  been 
sufficiently  free  (cf.  chapter  on  Pneumothorax). 

Even  when  urgent  symptoms  have  passed  off  and  no  grave  complications  on 
the  par?  of  the  lung  have  developed,  the  risks  of  asthenia  and  cardiac  failure 

^hrcIrdircTea'kTess  in  these  cases  may  be  often  betrayed  by  a  conside^ab^ 
dilatation  manifest  on  percussion,  and  sometimes  by  the  presence  of  murmurs. 
A  1  these  SZ  may  be  present  on  examination  and  yet  betray  themselves  by  no 
^Jmptoms  °Tt  other  times  patients  may  have,  with  or  without  this  obviou 
dUatatrn  sudden  attacks  of  cardiac  syncope  of  a  very  alarming  or  even  fatal 
Sac;er,'and  in  a  certain  number  of  cases,  death  o^^-^^.^^i 
the  second  or  third  week  after  all  immediate  risk  seems  to  be  past,  and  at  a  time 

^^^^^SfS^Funhfiars^a^gS^:^^^^^^^ 

profound  asthenia  and  anemia  continue     The  asthenia  -  P^^^^f  ^^^^^^ 

Sected  with  the  leucocytosis  which  has  developed  during  the  latei  stages  ot  the 

disease,  and  which  is  only  recovered  from  in  course  of  time. 

SEOUELiE  —Of  these  there  are  usually  none,  unless  they  are  such  as 
have  been  left  behind  by  some  of  the  complications  mentioned. 

Paralysis  seems  to  be  comparatively  rare  after  laryngeal  d^Pht^^^^^^^^ 
there  has  been  considerable  pharyngeal  diphtheria  as  well,  P^°b;^bly  beca  se 
most  of  the  severe  cases  of  laryngeal  diphtheria  do  ^^'^^l^''^^.^^^ 
the  mortality  has  been  so  much  reduced  by  the  antitox  n  tieatment,  the 
^equrcy  of  paralysis  after  laryngeal  diphtheria  will  be  probably  greater. 

In  the  adult,  the  local  symptoms  are  less  severe,  first,  because  the  larynx 
is  lai  Jr    secoS,  because  adults  are  better  able  to  cough  t^^^^^^^J^ 

1  Cf.  Holt,  I.e. 


^-1  MEMBRANOCS  LARYNGITIS.  47 

for  the  reasons  given,  viz.,  that  the  cases  are  of  longer  duration  and,  therefore 
have  more  time  or  toxic  absorption,  and  that  primary  laryngeal  dM,S  U 
much  rarer  and  tancial  diphtheria  more  common,  or  in  other  words    Eat  the 

XfL  Tj'T  ?       """'"^  <*"'"8  tke  ciurse  of  tancial  c^phther  a 
rare^;"metS«t"p?ir3.''"*^''  ''P""^™  ™ 

of  t&'^.?-;j'S^^ 

I^'.lf.X^l^'l'Z;^-'        devVd  Uter.^  &t  t  bee" 

symptoms  have  long  passed  oiK  This  has  been  term  ^cSont  di„htheT*t 
:^:ere3esre.'""  -  ^ccessr-ofcSfnriri^? 

.n  a  general  way  that  prior  to  the  introductionf  X  seram  treatm/nt  t  1 
of  every  three  children  upon  ,vhom  tracheotomy  was  peXmed  S  !^ 

The  general  prognosis  depends  upon  many  conditions. 
Vf    ;  ^.f— Laryngeal  diphtheria  is  fortunately  rare  during  the  fir«f  voo  f 
life,  for  It  IS  extreme  y  fatal  then.    It  is  statpH  fh.i  Z     /™5         ^^st  year  of 

age  about  98  per  cent^died  befor  the    rum  treaten    afdlT''^  ^^^^ 
the  mortality  was  ovpr  80         f,+„i  ^"^^""^/''^eatment,  and  that  under  two  years 

years  of  agc^hS  ra^Thysfclt'^L^^LtifS  t  ^  ttafr^ 

took  away,  by  the  risks  it  introduced,  even  thL  iftt  e  prLnectTf  tt'/*^^^^^^ 

and^he^tLtr:ftht%&-;rtrsorx.t^=^^ 

c^e^.s  likely  to  run.  but  ^l.ght  cases^may  Zrnr^avfe;fdetcs:°S 

amoLt'!?rm£afe  t%r;i;;o™'for^'„'r"''^  stoge,  m.ybe  measured  by  the 
able  and  the  constitro^aUy'^toms  severe  "  '"'"P"™  -"^i"- 

4.  Me  dnmtion  of  the  ease  be/o,-e  treatment  was  undertake,     Tt  i=  1 
that  success  after  serum  treatment  depends  largelfupont  t^;Z'\'%*?™ 
was  commenced,  the  delav  of  a  div  m  f  w„  ™  ..  ^       ?     .  " 
difference  in  the  resn^  ^  ^  °      °'  "  """Wng  all  the 
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tracheotomy  is  performed,  if  it  has  to  be  done,  the  better,  for  the  longer  it  is 
delaS  t^e  greater  the  prospect  of  the  membrane  extendmg  to  the  tubes  and  of 
the  hin^s  becoming  secondarily  affected  either  by  collapse  or  by  pneumonia,  and 
the  o'eater  the  risk  of  the  strength  being  exhausted  by  the  prolonged  struggle 


QThe  relief  given  by  operation.-When  the  relief  is  immediate  the  prognosm 
is  so  far  tood  •  but,  when  tracheotomy  gives  httle  rehef,  the  membrane  has  prob- 
ably extended  far  ii  to  the  air-tubes  and  the  dyspnoea  is  thus  on  y  partly  laryngeal 
S4fn  The  dangers  then  arise  chiefly  from  the  more  extensive  -rf-e  affec  ed 
and  the  greater  absorption  of  toxin  in  consequence,  and  only  m  part  from  the 

"^'^trX™^^^^^^^  -  W... -inflammation  of 

theLts  may  develop  early  or  after  a  while  whether  the  patient  has  been  operated 
on  ox  So  rSt  provided  the  air-tubes  are  free  from  membrane,  the  prognosis  is  not 
Sach  wor^e  than  that  of  secondary  broncho-pneumonia  m  ge-ral  J^^^^^ 
nociis  is  then  determined  chiefly  by  the  age,  but  also  by  the  strength  ot  me 

n  Ifthettent  to  which' t/e  vitality  has  -^-^'1  -J^/^^^^Xer  ^ 
^^rpv^mis  illness     If  the  strength  be  good,  recovery  may  occui,  as  in  other  cases 
S  birho-;— The  ferum  treatment  should  in  these  cases  not  be  given 
up  but  on  the  contrary  pressed,  for  the  broncho-pneumonia  is  often  itself  of 

^^^S?Si^iS:d^;S^^S-  •  (^)  ^^..-.-The  cyanosis 

assumes  the  Cheyne-Stokes  t/pe-  -    ^^^^      ^  bad  sign  for, 

collapse  of  the  lung,  and,  if  lite  be  FoloBged,  ■»  P"«^  „, 

absence  of  it  is  so  far  a  bad  sign. 

During  convalescence       prognosis  vaijs  :  ^^.^^^^.o-pneumonia  or 

(1)  With  the  complications  which  have  developed,  e.g.,  oionouu  p 

or  Ihlrd  week  after  tracheotomy  from  A-'J^^X  ^",  ^'^Zen^  cardiac 

out  by  physical  signs,  is  a  warning  of  th^  need  ot  care^  ^^^^^^ 


Sec.  a] 


MEMBRANOUS  LARYNGITIS. 


49 


cords,  which  do  not  separate  as  they  should  on  inspiration,  but  remain  in 
approximation.  They  may  sometimes  be  restored  to  activity  by  passing  a  probe 
through  the  larynx  or  by  electrical  treatment.  More  often  the  difficulties 
depend  upon  alterations  which  the  tube  has  produced  in  the  trachea  either  by 
vegetations  near  the  incision  or  by  ulceration  or  erosion,  or  sometimes  even 
necrosis  of  a  cartilage  produced  by  the  rubbing  of  the  end  of  the  tube. 

In  a  case  of  this  kind  in  which  a  child,  aged  about  four  years,  died  seven  weeks  after 
tracheotomy,  having  been  unable  to  dispense  wth  the  tube,  the  cause  was  found  to  lie,  in  the 
hrst  place,  in  granulations  which  had  formed  round  the  opening  in  the  trachea,  not  below  but 
above,  almost  completely  occluding  the  passage  to  the  larynx,  and,  secondly,  in  erosions  produced 
by  the  end  of  the  tube  in  the  wall  of  the  trachea  which  had  led  to  the  necrosis  and  partial 
detacliment  of  one  of  the  cartilages. 

It  is  remarkable  how  completely  healing  takes  place  when  the  tube  has  been 
removed,  for  after  the  tube  has  once  been  got  rid  of  bad  results  from  tracheotomy 
are  very  rare. 

TREATMENT. — The  treatment  of  membranous  laryngitis  in  its  early 
stages  is  chiefly  symptomatic  and  is  the  same  as  that  of  catarrhal  laryngitis. 

Eemembering  the  asthenia  which  is  so  likely  to  develop,  the  strength  should 
be  kept  up  in  every  way.  Thus,  food  of  a  nutritious  and  easily  digestible 
character  should  be  given  at  short  intervals,  and  if  there  is  any  difficulty  in 
gettmg  food  taken,  either  on  account  of  loss  of  appetite  or  of  discomfort  and  pain 
on  swallowing,  nasal  feeding  should  be  at  once  adopted.  There  is  nothing  which 
so  greatly  tends  to  reduce  the  complications  and  mortality  of  diphtheria  in  little 
children,  both  before  and  after  tracheotomy,  as  the  routine  practice  of  nasal 
feedmg. 

Stimulants  will  be  necessary  to  some  small  amount  j  thus  ten  or  twenty  drops 
of  brandy  maybe  given  every  hour  to  a  child  of  two  or  three  vears  old,  and  more 
of  course,  to  older  children.    At  the  same  time  a  little  iron  and  strychnine  will  be 
useful  if  the  digestion  can  stand  it.    In  cases  of  collapse,  subcutaneous  iniection 
of  liquor  strychninse  and  caffein  are  of  great  service. 

When  the  dyspnoea  is  considerable,  before  the  question  of  intubation  or 
tracheotomy  is  raised,  emetics  have  been  advocated  with  the  view  of  dislodging 
the  membrane  from  the  larynx.  Emetics,  however,  especially  in  children  cause 
great  depression  and  rarely  produce  the  desired  result;  they  are  now  practically 
abandoned,  at  any  rate  as  part  of  routine  treatment. 

rru  S^^&^C^l  Operations  the  choice  lies  between  intubation  and  tracheotomy 
ihe  objection  to  intubation  is  that  in  introducing  the  tube  the  membrane  may 
be  thrust  down  and  thus  aggravate  the  dyspnoea  or  even  produce  fatal  suffoca- 
tion._  liiough  cases  of  this  kind  are  recorded,  these  accidents  but  rarely  occur 
and  intubation  has  no  doubt  this  advantage  over  tracheotomy,  that  no  serious 
operation  has  been  performed. 

Tracheotomy,  on  the  other  hand,  is  not  free  from  objection.  There  are 
always  difficulties  m  the  management  of  the  tube,  for  it  is  small,  easily  choked, 
and  difficult  to  cleanse.  At  the  same  time  greater  relief  is  likely  to  be  given 
by  tracheotomy  because  large  pieces  of  membrane  which  could  not  be  forced  oiit 
through  a  small  tube  can  be  expelled  through  the  incision  at  the  time  of  the 
operation  and  afterwards  whenever  the  tube  is  taken  out. 

Until  lately  the  balance  of  opinion  was  strongly  in  favour  of  tracheotomy 
as  against  intubation,  but  since  the  introduction  of  the  serum  treatment  opinion 
seems  to  be  veering  round  again  in  favour  of  intubation. 

If  tracheotomy  is  to  be  performed  it  should  not  be  put  off  too  long,  for  the 
longer  it  is  postponed  the  more  and  more  congested  and  collapsed  the  lungs 
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will  become,  while  the  strength  of  the  patient  will  be  greatly  exhausted  by  the 
constant  struggling  for  breath  and  by  the  want  of  sleep  and  food. 

Serum  treatment  —In  every  case  of  diphtheria  where  laryngeal  symptoms 
are  present,  whether  pronounced  or  not,  the  serum  treatment  should  be  com- 
menced without  a  moment's  delay,  for  the  success  of  the  treatment  depends 
largely  upon  its  having  been  commenced  in  good  time. 

This  general  rule  holds  quite  irrespective  of  whether  there  be  different  kmds 
of  membranous  laryngitis  or  not,  for  the  majority  are  diphtheritic,  and  we  have  no 
means  of  ascertaining,  at  the  time,  which  cases  are,  and  which  are  not,  diphtheritic, 
and  the  serum  treatment,  so  far  as  we  know,  is  not  productive  of  any  harm. 

The  general  effect  of  the  serum  treatment  is  shown  locally  by  the  loosening 
and  detachment  of  the  membrane,  and  generally  by  the  improvement  which 
takes  place  in  the  general  condition.  ■,.     ^    a-  ^  t^Un. 

It  is  not  sho\TO  that  the  serum  treatment  has  any  direct  effect  upon  the 
sequelae  of  the  disease,  e.g.,  the  occurrence  of  paralysis,  yet  tb^r\i^f  [^^^"^ 
to  believe  that  it  must  diminish  the  risks  of  this  also,  though  it  is  difficult 

actually  to  prove  it  by  figures.  ,  „„  „f  ^ocViaq 

The  use  of  the  serum  is  sometimes  attended  by  the  appearance  of  rashes, 
for  the  most  part  of  an  erythematous  or  urticarial  nature,  and  sometimes  by 
a  littfe  swell  ng  of  the  joints  and  pains  in  the  limbs.    These  accidents  however 
depend  probably  upon  the  serum  employed  and  not  upon  the  antitoxm,  the 
iniection  of  which  appears  to  be  perfectly  innocvious  m  Itself.  ^,  ... 

^  The  serum  is  generally  injected  into  the  buttock.  After  seemg  that  the 
needirandTringe  have  been  Lrefully  sterilized,  the  skin  should  be  washed  and 
?horouSy  disinfected.    After  the  injection  the  puncture  should  be  covered 

'''X:':::St:^^S;e.er^^e^e,  is  one  which  contains  In 
many  of  the  preparations  this  is  equivalent  to  about  10  c.c.  of  ^he  jemm 
So  uBits  is  the  Sual  dose  for  little  children,  say  under  two  years  of  age  ,  for 
Adults  a  larger  quantity  may  be  injected,  up  to  4000  "^f  ^^^^^ 

The  iniection  should  be  made  once  or  twice  daily,  and  in  bad  cases  tne 
injeSn  C  be  repeated  at  shorter  intervals.  Larger  and  more  frequent 
Ses  are  necessary  if  the  case  has  come  later  imder  observation. 

The  amouT^^^  serum  used  will  vary  with  its  strength,  with  the  size  and  age 
of  the  patTent  wi^h  the  amount  of  membrane,  and  lastly  with  the  general  gravity 

Where' there  is  reason  to  believe  that  the  membrane  has  spread  down  the 
wnere  tnere  la  ica^  v.p  -nrpssed  for  where  so  large  a  surface 

still  be  actively  pursued.  ,       reduction  in  the 

The  effects  of  the  serum  treatment  are  shown  first  oy  a  re  ^ 

the  diminished  mortality  in  laryngeal  cases. 

of  a  very  large  number  of  cases,  that  ^^^^^  17-3,  closely  ag«cs 
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these,  the  percentage  in  children  of  all  ages  up  to  10  years  being  52  "7  before  the  use  of  serum 
and  16'0  after ;  of  those  under  5,  70 '0  before  the  use  of  serum  and  44 '0  after. 

The  improvement  has  been  greatest  in  towns  where  the  treatment  has  been  most  thoroughly 
carried  out : — 

After. 


Berlin  . 
Paris 
New  York 
Chicago 
Denver  . 


Mortality :  Before  serum  treatment. 

10-2  . 
6-5  . 


14-5 
I3'l 
12-0 


3-  7 

4-  3 
6-3 

5-  0 
1-7 


The  mortality  from  diphtheria  is  greatest  in  the  very  young,  and  decreases  with  each  year  of 
age,  but  every  age  period  alike  shows  a  similar  decrease  in  mortality. 

Thus  Welch  states  that  under  2  years  of  age  the  total  mortality  from  diphtheria  in  general 
was  66  per  cent,  before  the  use  of  serum,  and  after  it  33  per  cent. 

(6)  The  frequency  with  luhich  the  larynx  becomes  involved  in  the  course  of  faueial  diphtheria. 
—In  children  this  seems  to  be  on  the  average  about  1  in  4,  i.e.,  25  per  cent.  In  little 
children  the  percentage  is  even  higher.  Holt  states  it  to  be  42  per  cent.  ;  Ganghofner  puts  it  at 
about  the  same  rate,  viz. ,  2  in  5. 
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Fig.  17a. — Diagram  to  show  the  diminution  in  mortality  of  diphtheria  after  the  introduction 
of  the  antitoxin  treatment  in  1893.  Constructed  from  the  returns  of  the  Metropolitan 
Asylums  Board,  Lancet,  June  29,  1907. 


"Where  laryngeal  symptoms  were  present,  Welch  states  that  before  the  use  of  serum  92  per 
cent,  required  operation,  but  after  the  use  of  serum  this  was  reduced  to  66  per  cent.,  showing  an 
improvement  of  about  25  per  cent.  Ganghofner's  figures  also  show  that  with  the  use  of  serum 
recovery  in  about  25  per  cent,  takes  place  without  operation. 

(c)  The  results  of  operation. — These  show  the  same  improvement. 

After  tracheotomy,  the  mortality  averaged : — 

Before  serum  treatment.  After  serum  treatment. 

60  per  cent,  at  least.  37'4  per  cent.    (Baginsky. ) 

70     ,,  ,,  33 '9.    (Various  sources,  chiefly  German.) 

66     „  „  39-8.  (Welch.) 

43  to  48.    {Clin.  Sac.  Hep.,  1898.) 

Tracheotomy  has  hitherto  been  generally  preferred  to  intubation,  but  with  the  use  of  serum, 
it  seems  that  the  results  of  intubation  are  somewhat  better  than  those  of  tracheotomy.  Thus 
Baginsky  states  that  with  tracheotomy  the  mortality  was  37'4  per  cent.,  and  with  intubation 
25  "9  per  cent.  ;  with  this  Welch's  figures  also  agree. 

The  mortality  of  tracheotomy  varies  very  greatly  with  the  age ;  thus  before  the  use  of  serum 
almost  every  child  under  the  age  of  1  died,  and  the  total  mortality  under  2  was  about  70 
per  cent.,  whereas  by  the  use  of  serum  it  has  been  reduced  to  33  percent.  Tliis  is,  roughly 
speaking,  the  experience  at  St.  Bartholomew's  Hospital  also,  for  whereas  in  little  children  2 
cases  out  of  3  used  to  die,  now  with  the  use  of  serum  2  cases  out  of  3  recover.  The  following 
table  of  Tirard's'  is  instructive  as  showing  the  decrease  of  mortality  as  the  age  increases  and  the 
improvement  which  follows  the  use  of  serum  at  all  periods. 

1  Tirard,  Diphtheria,  1897. 
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Percentage  Moetalitt  acookdino  to  the  Metropolitan  Asylum  Board, 
London,  in  Respect  of  Tracheotomy. 


Under  1 
2 

„  3 
„  4 
„  5 
5  to  10 


Before  serum  treatment.    After  serum  treatment.  Improvement. 


80 
87 

76 
62 

71  r 

62; 


j-83'5  per  cent. 
\fi8  per  cent. 


68}  71 -5 


k2 


12  per  cent,  under  2. 


26  per  cent,  over  2. 


This  table  also  shows  that,  under  2  years,  the  mortality,  which  before  serum  treatment  was 
83 "5  percent.,  fell  after  serum  treatment  to  71 '5  per  cent.,  equivalent  to  a  diminution  in  the 
mortality  of  12  per  cent.  ;  and  that,  above  2  years,  i.e.,  from  the  ages  of  2  years  to  10  years, 
the  mortality,  which  previously  was  68  per  cent.,  fell  to  42  per  cent.,  equivalent  to  a  diminution 
in  the  mortality  of  28  per  cent. 

In  fact  the  introduction  of  the  serum  treatment  has  robbed  laryngeal  diphtheria  of  literally 
half  its  terrors. 


Treatment  during  convalescence. — Diphtheria  is  a  serious  ailment  and 
produces  effects  upon  the  general  health  which  are  often  out  of  proportion  to  the 
apparent  gravity  of  the  initial  disease.  Convalescence  will  therefore  be  protracted 
and  difficult.  The  children  are  often  left  ansemic  and  feeble  for  a  considerable 
time,  and  require  the  greatest  care.  They  must  be  kept  as  far  as  possible  at 
rest,  supported  with  tonics  and  good  food.  Even  where  no  actual  paralysis  occurs 
the  muscular  power  is  'greatly  reduced,  and  fatigue  must  be  carefully  avoided. 
The  necessity  of  rest  is  shown  by  the  frequency  with  which  dilatation  of  the 
heart  is  met  with  during  convalescence. 

This  may  produce  no  actual  symptoms  and  yet  be  easily  detected  by  physical 
examination.  If  neglected,  however,  so  that  the  children  are  allowed  to  get 
up  and  exert  themselves  too  soon,  the  ordinary  signs  of  cardiac  weakness  will 
present  themselves,  e.g.,  palpitation  and  shortness  of  breath,  and  recovery  may 
be  seriously  retarded. 

The  most  useful  tonics  during  convalescence  are  quinine,  iron,  and  strychnia, 
with  occasionally,  if  the  heart  be  very  feeble,  a  little  digitalis. 

Quarantine. — An  important  question  presents  itself  during  convalescence 
as  to  how  long  the  children  should  be  kept  in  quarantine  and  regarded  as  a  source 
of  danger  to  others. 

This  general  rule  may  be  laid  down,  that  under  no  circumstances  should  they 
be  permitted  to  mix  with  other  children  under  about  three  Aveeks  from  the  termina- 
tion of  their  illness,  even  if  apparently  well.  Diphtheria  bacilli  of  a  virulent 
kind  may  be  found  in  the  throat  for  a  considerable  time  after  faucial  diphtheria, 
as  the  following  table  shows,  and  the  risks  are  probably  much  the  same  with 
laryngeal  diphtheria. 

In  605  cases  examined  for  the  purpose  by  the  New  York  Health  Department  after  the  mem- 
brane had  disappeared,  virulent  bacilli  were  found  for  3  days  longer  in  50  per  cent,  of  the  oases. 

„    7    ,.       „        30  „ 
„  12    „       „        10-6  „ 
15    ,,       ,,  6  ,, 

>)  21    ,,       ,,  -•  )) 

from  4  to  9  weeks         2  ,, 

Tobiesen  also  found  virulent  bacilli  in  the  throat  of  patients  at  the  time  of  their  discharge 
from  the  hospital  in  50  per  cent.  ■  _  .  . 

Many  of  the  statements  made  upon  this  point  must  be  received  with  caution,  now  that  it  is 
known  that  the  morphological  test  alone  is  not  BuflScient  for  the  recognition  of  the  diphtheria 
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bacillus,  and  that  it  must  be  confirmed  by  the  inoculation  test.  There  can  be  no  doubt  that 
many  convalescents  from  diphtheria  have  been  wrongly  condemned  as  still  infective  upon  the 
result  of  the  morphological  test  alone. 

Immunisation. — When  diphtheria  has  brolcen  out  in  an  Institution,  and 
many  have  been  exposed  to  infection,  protection  may  be  provided  by  a  sufficient 
dose  of  the  serum.  As  a  rule  500  to  100  units  are  enough.  The  results 
reported  have  been  very  encouraging. 

The  course  of  convalescence  will  be  modified  by  the  occurrence  of  any 
complications  during  the  acute  illness. 

If  broncho-pneumonia  has  occurred,  the  patients  will  require  the  same 
care  as  after  broncho-pneumonia  from  any  other  cause.  Diphtheritic  broncho- 
pneumonia, if  not  fatal  at  the  time,  does  not  seem  to  lead  to  any  specially 
disastrous  results.  Of  course,  if  an  empyema  has  developed,  the  course  of  con- 
valescence will  be  determined  largely  by  this,  and  so  in  the  case  of  other 
complications. 

It  has  already  been  stated  that  paralysis  does  not  seem  to  be  so  common 
after  laryngeal  diphtheria  as  after  faucial  diphtheria,  and  it  is  remarkable,  seeing 
how  often  the  palate  becomes  paralysed  after  faucial  diphtheria,  that  it  should  be 
so  very  rare  for  the  vocal  cords  to  be  affected  and  the  voice  impaired  during 
convalescence. 

NON-DIPHTHERITIC  MEMBRANOUS  LARYNGITIS.— It 

is  known  that  membranous  laryngitis  can  be  produced  by  various  simple  traumatic 
causes  as  well  as  by  forms  of  bacteria,  other  than  the  Klebs-Loffler  bacilli. 

Of  the  traumatic  causes,  scalds  from  inhalation  of  steam  are  the  commonest. 

But  besides  these  the  affection  has  been  described  as  resulting  from  the 
irritation  of  a  foreign  body  in  the  larynx,  as  occurring  in  the  course  of  malignant 
and  tubercular  disease  of  the  larynx,  and  in  connection  with  both  acute  and 
chronic  pneumonia ;  after  tracheotomy  for  syphilitic  laryngitis,  and  after  a  cut 
throat  (Fagge  i).  Most  of  these  cases  date  from  pre-bacterial  days,  and  are  not 
therefore  altogether  conclusive. 

The  most  remarkable  case  of  the  kind  is  that  recorded  by  Dr.  T.  Whitehead  l^eid,  where  a 
lady,  on  recovering  from  a  faint,  took  a  deep  breath  and  sucked  in  at  the  same  time  Eau-de- 
Cologne.  After  suffering  greatly  from  dyspnoja,  she  was  relieved  by  the  expectoration  on  the 
fifth  day,  92  hours  after  the  accident,  of  a  cast  of  the  larynx  and  trachea  and  part  of  the  left 
bronchus.  She  continued  to  spit  up  pieces  of  membrane  until  the  seventh  day,  and  then 
recovered. 

Membranous  laryngitis  has  also  been  produced  experimentally  by  the  direct 
application  of  irritants  and  caustics  such  as  Liquor  Ammonise. 

All  these  cases  are  of  more  interest  than  importance,  for  the  great  majority 
of  cases  of  idiopathic  membranous  laryngitis  are  undoubtedly  of  bacterial  origin. 

Of  the  bacterial  forms,  it  has  been  shown  that,  besides  the  diphtheria 
bacillus,  the  pseudo-diphtheria  bacillus,  streptococci,  and  possibly  also  other 
pyogenic  cocci  may  produce  a  membranous  inflammation  of  the  fauces;  while  the 
pneumococcus  and  possibly  others  may  produce  a  membranous  inflammation  of 
the  air-tubes. 

We  may  presume  that  what  is  true  of  the  fauces  is  true  also  of  the  larynx ; 
for  instance,  it  is  proved  that  the  membranous  inflammation  of  the  pharynx  and 
of  the  larynx  which  occurs  so  frequently  in  connection  with  scarlet  fever,  and 

1  Fagge,  Guy's  Eosp.  Rep.,  1897.    Parker,  Clin.  Soc.  Trans.,  1875. 
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occasionally  with  measles,  typhoid  fever  and  whooping-cough,  is  often  of  strepto- 
coccal aiad  not  of  diphtheritic  origin.  This  was  an  opinion  long  held  by 
many  clinical  observers,  but  one  which  has  only  been  recently  confirmed  by 
bacteriological  investigation. 

There  is  also  a  clinical  difficulty  which  has  to  be  met,  and  which  cannot  with 
safety  be  entirely  disregarded  because  it  does  not  fit  in  exactly  with  current  bac- 
teriological theories.  The  difficulty  is  this :  in  epidemics  of  faucial  diphtheria 
the  larynx  becomes  involved  in  something  like  25  per  cent,  of  the  cases ;  we 
might  expect,  therefore,  that  if  membranous  laryngitis  was  simply  laryngeal 
diphtheria,  there  would  be  at  the  same  time  a  very  large  number  of  pharyngeal 
cases,  say  two  or  three  times  the  number  at  least ;  for  instance,  if  there  were 
a  hundred  cases  of  membranous  laryngitis  admitted  to  a  hospital,  this  ought  to 
correspond  with,  at  least,  two  or  three  hundred  cases  of  pharyngeal  diphtheria. 
Many  of  these  cases  would  be  mild,  no  doubt,  and  not  come  under  observation, 
but  still,  making  all  allowance  for  these,  there  ought  to  have  been  an  epidemic 
of  diphtheria,  such  as  did  not  prevail. 

From  these  considerations  it  seems  to  follow — 

1.  Either  that  primary  laryngeal  diphtheria  is  a  very  much  more  common 
affection  in  children  than  has  been  hitherto  supposed,  and  that  for  some  reason 
or  another  it  does  not  occur  in  epidemics  as  faucial  diphtheria  usually  does ;  or 

2.  That  there  are  two  varieties  of  membranous  laryngitis,  the  one  diphtheria 
of  the  larynx,  primary  or  secondary,  and  the  other  non-diphtheritic.  It  is  this 
view  which  I  think  best  accords  with  the  clinicial  facts  ;  it  is  the  view  also  which 
has  been  held  by  many  thoughtful  clinical  observers  up  till  quite  recent  times, 
and  it  is  one  which  there  now  seems  to  be  good  bacteriological  evidence  to  support. 

9.  CEDEMA  OF  THE  LARYNX  (CEDEMA 
GLOTTIDIS). 

There  are  two  forms  of  oedema  of  the  larynx,  the  one  inflammatory  and  the 
other  of  the  nature  of  dropsy  and  non-inflammatory.  They  are  conveniently 
distinguished  by  the  terms  (Edematous  laryngitis  and  hydrops  laryngis. 

The  old  term  oedema  glottidis  is  inaccurate,  for  many  of  the  cases  are  not 
cedema,  and  it  is  not  the  glottis  that  is  affected  but  the  parts  surrounding  it. 

I.  Hydrops  Laryngis. — The  non-inflammatory  form  is  rare.  It  occurs 
as  a  rule  in  the  last  stages  of  general  dropsy,  most  frequently  in  the  course  of 
acute  or  chronic  Bright's  disease,  although  a  few  cases  are  recorded  in  the 
course  of  the  dropsy  of  heart  disease,  emphysema  and  cirrhosis  of  the  lung. 

Peltesohn^  in  3887  autopsies  found  cedema  of  the  larynx  210  times — 149  males,  40  females, 
21  children.  The  ages  of  the  males  varied  from  18  to  60,  of  the  females  from  21  to  54.  In  the 
children  13  cases  were  less  than  5  years  old.  In  44  cases  there  was  local  disease  in  the  larynx, 
syphilis,  tubercle,  perichondritis,  etc.    In  164  cases  it  occurred  in  the  course  of  general  dropsy. 

Hoffmann,^  in  6062  autopsies,  found  that  oedema  of  the  larynx  was  the  cause  of  death  in  33 
cases — in  10  as  the  result  of  local  disease,  in  23  of  general  disease. 

The  former  figures  rei)resent  the  frequency  of  the  condition  in  general  ( =  6  '4%),  and  the  latter 
its  frequency  as  the  cause  of  death  (  =  0"5%),  and  shows  its  great  rarity. 

Hydrops  Laryngis,  when  bilateral  or  general  and  rapid  in  its  development, 
produces  sudden  and  severe  symptoms,  but  a  local  oedema,  especially  of  the 


'  Berl.  hi.  fVochensc,  1899,  p.  359. 


^  Quoted  by  Bosworth,  I.e. 
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(Edema  of  the  glottis.    From  a  case  of 
syphilitic  disease. 


arytenoid  folds,  is  often  met  with,  post-mortem,  in  Bright's  disease,  which,  having 
been  unattended  with  symptoms  during  life,  would  be  easily  missed  unless 
specially  looked  for.  Fauvel  states  that  oedema  of  the  larynx  may  be  an  early 
or  even  the  first  symptom  of  Bright's 
disease,  but  I  do  not  know  upon  what 
facts  this  statement  rests,  and  I  have 
never  seen  anything  to  justify  it. 

The  oedema  very  rarely  reaches  the 
vocal  cords,  but  is  coniined  to  the  parts 
above  them.  It  often  forms  three 
distinct  sac-like  swellings  —  one  on 
either  side  in  the  aryepiglottic  folds, 
and  one  anteriorly  round  the  epiglottis, 
while  at  the  same  time  it  involves  the 
false  cords,  the  parts  covering  the 
arytenoid  cartilages  and  the  commis- 
sure between  them. 

Hydrops  laryngis  may  also  arise,  it 
is  stated,  as  the  result  of  obstruction 
to  the  veins  of  the  larynx,  viz.,  the 
superior  and  inferior  thyroid,  to  the 
internal  jugular  and  to  the  innominate. 
According  to  Ziemssen,  cases  admitting 
of  this  explanation  are  recorded  in  the 
course  of  goitre,  of  new  growths  and  lymphatic  enlargements  in  the  neck,  of 
aortic  aneurysm,  and  mediastinal  tumour. 

In  a  case  of  chronic  parenchymatous  nephritis  with  great  general  dropsy,  which  was  under 
my  own  observation,  general  hydrops  laryngis  developed  suddenly  with  very  severe  symptoms. 
Tracheotomy  was  performed  with  immediate  relief,  but  the  patient  died  shortly  afterwards  of 
general  asthenia. 

Angeio-Neurotic  (Edema  (oedematous  urticaria). — Under  this  name  a  curious  condition  is 
described  in  which  swellings  occur  in  various  parts  of  the  body,  chiefly  in  connection  with  the 
skin.  They  develop  quite  suddenly  and  reach  a  considerable  size.  I  have  seen  the  lips 
swollen  to  such  a  size  that  the  mouth  could  not  be  opened,  and  the  cheek  and  eye  so  swollen 
that  the  features  of  the  affected  side  were  quite  obliterated,  and  I  have  seen  the  whole  scalp  affected 
so  that  the  hat  rested  on  a  sort  of  shelf  an  inch  wide  all  round  the  head.  Swellings  such  as  this 
may  appear  in  one  hour  and  disappear  as  rapidly  ;  they  sometimes  come  on  without  any  obvious 
cause,  but  in  other  cases  may  be  produced  at  will  by  certain  articles  of  food  or  by  drugs.  Thus 
I  have  seen  a  boy  whose  lips  became  enormously  swollen  an  hour  after  drinking  milk. 

The  present  interest  of  these  cases  lies  in  the  fact  that  such  swelling  may  sometimes  affect 
the  larynx.  Osier  i  refers  to  two  fatal  cases  of  this  kind  in  the  same  family.  Nothing  so  serious 
as  this  has  ever  come  under  my  own  observation,  but  I  have  seen  one  or  two  instances  in  which 
attacks  of  apparent  asthma  might  be  explained  by  this  condition. 

II.  ([Edematous  Laryngitis- — The  inflammatory  form  occurs  both  as  a 
primary  and  as  a  secondary  affection.  The  primary  or  idiopathic  affection  is  the 
rarest  of  all.  It  is  an  inflammation  of  the  greatest  severity  and  has  been  well 
named  phlegmonous  laryngitis,  for  it  is  attended  with  rapid  and  massive  brawny 
swelling,  and  short  as  its  duration  is,  the  tissues  may  be  found  suppurating  or 
even  almost  gangrenous.    It  is  a  septic  infection  and  invariably  fatal. 

With  this  rare  exception  oedematous  laryngitis  is  always  secondary  to  some 
inflammation  either  in  the  larynx  itself  or  in  its  immediate  neighbourhood.  It 


'  Amer.  Jour,  of  Med.  Sc.,  1888,  vol.  xcv.  p.  362.  Striibing,  Zeitsch.  f.  kl.  Med.,  1885, 
ix.  381. 
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may  arise  in  any  form  of  inflammation,  but  witii  the  exception  of  the  acute 
catarrhal  laryngitis  of  children  and  of  that  which  occurs  occasionally  in  some  of 
the  specific  fevers,  e.g.,  scarlet  fever,  measles,  small-pox,  typhoid,  and  erysipelas, 
it  is  only  met  with  in  the  more  intense  forms  of  inflammation.  Thus  it  may 
follow  violent  mechanical  irritation  produced  by  the  inhalation  of  scalding  steam 
or  hot  air,  of  irritating  vapour  like  bromine  or  strong  ammonia,  or  of  corrosive 
liquids  such  as  mineral  acids  or  caustic  alkalis. 

In  another  very  important  group  of  cases  the  swelling  is  due  to  the  irritation 
set  up  by  a  foreign  body  impacted  in  the  larynx,  especially  by  such  as  are  of 
irregular  shape  and  have  jagged  edges,  like  a  fishbone,  so  that  they  produce 
more  irritation  than  obstruction. 

Apart  from  these  mechanical  irritations  the  most  common  cause  of  oedematous 
laryngitis  is  found  in  suppurative  processes  within  the  larynx  itself.  Of  these 
the  most  frequent  is  perichondritis,  to  whatever  cause  it  may  be  due,  tubercle, 
syphilis,  or  cancer,  etc. 

The  inflammatory  processes  external  to  the  larynx  to  which  the  laryngitis 
may  be  secondary,  are  seated  in  the  pharynx  or  in  the  tissues  of  the  neck.  If  the 
inflammation  spread  from  the  neck  to  the  larynx,  as  it  may  in  the  course  of 
angina  ludovici  or  with  suppurating  wounds  or  erysipelas,  it  is  phlegmonous  in 
character  and  almost  invariably  fatal. 

With  aa"ections  of  the  pharynx  it  is  relatively  rarer  and  not  so  fatal.  Thus  it 
may  follow  tonsillitis,  parotitis,  retropharyngeal  abscess,  or  other  pharyngeal 
suppuration.  It  may  also  follow  faucial  diphtheria,  but  hardly  ever  unless 
there  be  extensive  sloughing. 

Pathology.— The  essential  pathology  of  oedema  of  the  larynx  is  simple,  but 
the  condition  of  the  larynx  varies  greatly  according  to  the  cause,  extent, 
duration,  and  intensity,  from  a  slight  local  dropsical  oedema  to  a  general  brawny 
phlegmonous  infiltration. 

The  parts  most  a0"ected  are,  of  course,  those  which  are  loosest  in  texture,  viz., 
the  arytenoid  epiglottidean  folds,  the  epiglottis,  and  the  false  cords,  while  the 
true  cords  themselves  and  the  parts  beneath  them  are  but  rarely  involved.  In 
some  cases  the  swelling  may  be  sufficient  to  almost  entirely  close  the  glottis,  but 
the  amount  of  swelling  visible  after  death  is  often  far  less  than  was  known  to 
have  existed  during  life. 

Below  the  vocal  cords  (i.e.,  infraglottic),  oedema  of  any  kind  is  uncommon, 
and  below  the  larynx  very  rare  indeed. 

Acute  oedema  of  the  trachea  and  even  of  the  bronchi  has  been  met 
with  now  and  then  as  the  result  of  burns,  but  most  of  the  cases  described 
in  these  regions  are  really  chronic  inflammatory  infiltrations,  and  will  be 
referred  to  later. 

It  is  stated  that  iodide  of  potassium  may  produce  CEdema  of  the  glottis,  and  that  this 
is  generally  infraglottic.  This  must  be  very  rare  considering  the  frequency  with  which 
the  drug  is  administered,  and  most  probably  depends  upon  the  lesion  of  the  larynx  tor  whicn 
the  iodide  of  potassium  has  been  given,  e.g.,  syphilitic  ulceration. 

SYMPTOMS.— The  symptoms  are  those  of  laryngeal  obstruction,  compli- 
cated with  those  due  to  the  disease  to  which  the  oedema  is  secondary.  They  are, 
as  a  rule,  of  sudden  onset ;  they  may  be  so  severe  as  to  lead  to  suffocation  m  a 
few  minutes,  but  such  extremely  acute  attacks  are  rare.  On  the  other  hand, 
considerable  partial  osdema  may  exist  without  any  urgent  symptoms  at  all  for 
some  time  ;  sugh  cases  require  most  anxious  watching,  for  they  may  become 
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critical  at  any  moment;  the  tracheotomy  instruments  should  be  at  hand,  and 
the  patient  never  left. 

DIAGNOSIS. — In  children  this  has  to  be  made  from  other  causes  of 
sudden  laryngeal  obstruction,  especially  from  the  impaction  of  a  foreign  body, 
and  from  laryngismus  stridulus. 

In  adults  similar  symptoms  may  arise  in  the  course  of  aneurysm  of  the  aorta 
and  mediastinal  tumour,  and  that  without  any  cause  being  found  post-moHem 
to  explain  them,  and  they  are  then  usually  referred  to  laryngeal  spasm. 

TREATMENT. — If  the  symptoms  are  not  very  urgent  the  ordinary 
remedies  for  laryngitis  or  for  any  other  aiFection  present  may  be  employed.  Thus 
cold  may  be  applied  externally  by  an  ice-bag  or  Leiter's  tubes ;  ice  may  be  given 
to  suck ;  or  three  or  four  leeches  applied  over  the  larynx  externally. 

A  subcutaneous  injection  of  pilocarpin  (grain  \)  has  been  recommended, 
but  it  is  an  uncertain  and  risky  drug  for  this  condition. 

These  measures  failing  or  without  waiting  to  try  other  treatment,  if  the 
symptoms  are  urgent,  nothing  remains  but  operative  interference.  Scarification 
has  been  recommended  after  painting  the  parts  with  cocaine  (20  per  cent.),  but 
it  is  uncertain  in  its  effects,  and  cannot  be  used  in  urgent  cases.  Intubation 
might  seem  indicated  in  preference  to  tracheotomy,  but  the  swelling  makes  it 
very  difficult  or  impossible  to  introduce  the  tube.  Tracheotomy  is  the  simplest 
and  most  satisfactory  operation  in  all  urgent  cases,  and  should  not  be  delayed. 

10.  NERVOUS  AFFECTIONS  OF  THE  LARYNX 
PRODUCING  RESPIRATORY  OBSTRUCTION. 

Nervous  affections  of  the  larynx  are  of  importance  in  respect  of  respiration 
in  two  ways,  according  as,  on  the  one  hand,  they  produce  respiratory  obstruction 
or,  on  the  other,  permit  the  passage  of  food  into  the  air-tubes. 

The  latter  group  of  affections  has  been  already  suflSciently  dealt  with  when 
the  subject  of  foreign  bodies  in  the  air-tubes  was  under  consideration. 

The  neuro-muscular  affections  which  produce  respiratory  obstruction  are 
two  only,  viz.,  adductor  spasm  and  abductor  paralysis,  both  alike  leading  to 
closure  of  the  glottis. 

ADDUCTOR  SPASM— SPASM  OF  THE  LARYNX.— Spasm 
might  affect  any  one  of  the  muscles  of  the  larynx  or  any  group  of  them,  but 
practically  we  have  to  reckon  only  with  adductor  spasm  ;  and  for  this  there 
appear  to  be  two  obvious  and  simple  reasons.  In  the  first  place,  the  adductors 
are  the  stronger  set  of  muscles  by  far,  there  being  five  adductors  and  only  one 
abductor ;  and,  in  the  second,  they  are  constantly  associated  together  in  action 
for  a  variety  of  important  purposes,  viz.,  phonation,  coughing,  and  closing  the 
glottis  to  exclude  foreign  bodies  or  to  fix  the  thorax  for  muscular  effort. 

Laryngeal  spasm  is  almost  always  bilateral,  and  due,  as  Marshall  Hall  long 
ago  asserted,  in  the  great  majority  of  cases,  to  reflex  stimulation  of  the  corre- 
sponding centres  in  the  cord.  These  centres  might  be  excited  to  action  (a)  by 
peripheral  irritation  of  many  sensory  nerves,  especially,  of  course,  the  pneumo- 
gastric,  and  (&)  by  descending  stimuli  from  the  higher  centres,  while  (c)  the 
reflex  excitability  would  be  greatly  increased  by  any  exaltation  of  irritability 
in  the  centre  itself,  or  by  any  diminution  in  cerebral  control.  Semon 
and  Horsley  refer  the  attack  to  excessive  irritability  of  the  cortical  adductor 
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centres,  consequent  on  defective  nutrition.  This  theory  is  but  another  way  of 
associating  it  with  epilepsy. 

Irritation  of  the  superior  laryngeal  nerve  is,  as  would  be  expected,  the 
most  likely  to  produce  the  spasm,  and  accordingly  in  a  large  number  of  cases 
the  seat  of  irritation  is  found  within  the  larynx  itself,  or  perhaps  in  the 
trachea.  Thus  in  children  the  attacks  are  often  preceded  by  slight  catarrh,  and, 
in  the  adult,  are  not  infrequently  associated  with  gross  disease  of  the  larynx. 

After  the  superior  laryngeal  nerve,  the  most  important  seat  of  irritation  is 
in  the  trunk  of  the  pneumogastric  itself,  especially  in  relation  with  its  recurrent 
branch.  The  seat  of  mischief  is  then  commonly  in  the  mediastinum,  and  in  this 
way  adductor  spasm  may  complicate  thoracic  aneurysm  and  mediastinal  growth. 
In  other  cases  the  peripheral  sDimvilation  has  been  referred  to  the  oesophageal 
or  pharyngeal  branches,  to  the  cardiac,  or  even  to  the  gastric  branches,  and 
thus  adductor  spasm  has  been  described  in  association  with  foreign  bodies  in  the 
pharynx  and  oesophagus,  with  enlarged  tonsils,  adenoids,  and  elongated  uvula, 
with  heart  disease  and  with  gastro-intestinal  irritation. 

The  stimulation  may  reach  the  centres  through  other  nerves,  e.g.,  through 
the  fifth  as  in  teething,  through  the  spinal  nerves  as  in  diarrhoea,  worms, 
etc.,  or  even  through  the  cutaneous  nerve. 

In  the  multitude  of  sources  from  which  the  irritation  may  come,  laryngeal 
spasm  presents  a  striking  resemblance  to  epilepsy,  as  it  does  also  in  the  almost 
necessary  assumption  of  a  peculiarly  unstable  condition  of  the  nervous  centres. 

Direct  irritation  of  one  recurrent  laryngeal  nerve  usually  produces  unilateral 
contraction  of  the  corresponding  muscles.  Occasionally,  however,  it  leads  to 
bilateral  contraction,  i.e.,  to  adductor  spasm.  Of  this,  two  explanations  are 
given  :  (1)  that  the  bilateral  contraction  is  really  a  reflex  spasm  excited  through 
coincident  stimulation  of  centripetal  fibres  distributed  to  the  trachea ;  or  (2) 
that  it  is  due  to  a  powerful  contraction  of  the  arytenoideus  muscle,  the  result  of 
direct  stimulation  of  the  recurrent  laryngeal  nerve. 

The  attack  of  laryngeal  spasm  consists  in  a  sudden  paroxysm  of  dyspnoea  of 
great  severity  but  of  short  duration.  The  dyspnoea  is  chiefly  inspiratory, 
inspiration  being  prolonged,  laboured  and  attended  by  the  chai-acteristic  crowing 
noise ;  while  expiration  is  much  less  impeded,  though  there  is,  as  a  rule,  some 
expiratory  stridor  as  well. 

Often,  after  a  few  respirations  of  this  type,  the  breathing  may  cease  for  a  few 
seconds  altogether,  the  muscles  of  the  chest  and  diaphragm  becoming  fixed  and 
rigid.  After  a  minute  or  at  the  most  two,  the  spasm  passes  off  as  suddenly  as  it 
began,  the  relaxation  of  the  spasm  being  referred  to  the  accumulation  of  carbonic 
acid,  while  the  growing  deficiency  of  oxygen  at  the  same  time  stimulates  the 
respiratory  centre  to  violent  action.  If  the  spasm  be  not  quickly  relieved,  the 
ordinary  asphyxia  convulsions  set  in,  and  the  patient  may  die  in,  as  it  were,  a  fit. 
The  paroxysm  rarely  lasts  more  than  one  or  two  minutes,  but  it  may  be  repeated 
at  short  intervals,  and  thus  the  attack  be  apparently  prolonged. 

The  paroxysms  are  liable  to  recur,  but  at  quite  irregular  intervals,  and  are 
often  excited  by  very  trifling  causes. 

Laryngeal  spasm  occurs  in  both  children  and  adults,  but,  in  the  former, 
it  has  an  importance  all  its  own  and  is  described  by  a  special  name.  It  will  be 
most  convenient  to  deal  with  the  commoner  affection  as  it  is  met  with  in  children 
first,  and  then  to  consider  the  conditions  under  which  it  is  seen  in  adults. 

SPASM  OF  THE  LARYNX  IN  THE  CHILD— LARYNGIS- 
MUS STRIDULUS. — The  child,  which  has  probably  gone  to  bed  in  its  usual 
health,  wakes  up  suddenly  in  the  night  struggling  for  breath  and  making  the 
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characteristic  crowing  sound  with  inspiration.  After  a  few  such  inspirations,  the 
paroxysm  subsides,  the  respirations  become  natural,  and  the  child,  after,  it  may  be, 
crying  a  little  from  the  fright,  falls  quietly  asleep  ngain.  Such  a  slight  paroxysm 
as  this  may  constitute  the  whole  attack,  or  it  may  be  repeated  several  times  in 
the  same  night. 

In  a  severe  paroxysm.,  after  a  few  crowing  inspirations  the  breathing  suddenly 
stops  altogether  for  a  few  seconds  or  a  minute,  the  chest  and  diaphragm  passing 
apparently  into  the  same  condition  of  spasm  as  the  glottis.  The  child  then 
becomes  rapidly  cyanosed,  but  almost  immediately  the  cyanosis  is  succeeded 
by  an  ashy  pallor,  the  eyes  turn  upwards,  the  head  is  thrown  back,  the  back 
arched,  carpopedal  contractions  occur,  the  child  becomes  unconscious,  and 
passes  urine  and  faeces  involuntarily.  Usually  in  this  stage  the  spasm  passes 
off,  a  few  whistling  respirations  are  taken,  the  colour  returns,  and  the  child 
comes  to  itself ;  but,  if  the  paroxysm  continues,  the  child  may  die  in  convulsions, 
as  in  asphyxia  of  any  other  origin. 

Fortunately,  very  severe  paroxysms  are  uncommon,  and  however  alarming 
the  attack  may  appear,  a  fatal  result  is  rare  except  in  infants;  still  it  has 
happened  that  a  young  child  subject  to  these  attacks  has  been  found  dead  in 
bed,  presumably  of  an  attack  of  unusual  severity. 

The  attacks  may  come  on  by  day  as  well  as  night,  but  Steffen  doubts 
whether  they  are  really  so  much  more  common  at  night,  as  is  usually  stated. 
General  convulsions  occur  in  about  one-third  of  the  cases,  and  tetany,  or 
carpopedal  contraction,  is  still  more  frequent,  and  generally  persists  between 
the  attacks. 

The  younger  the  child  the  more  severe,  as  a  rule,  the  attack,  as  well  as  the 
more  dangerous,  and  it  is  among  infants  almost  exclusively  that  a  fatal  result 
occurs.  As  the  baby  grows  older,  the  attacks  diminish  in  severity  as  well  as- 
in  frequency,  and  ultimately  pass  off  altogether. 

The  pathology  of  the  affection  is  absolutely  negative.  Of  the  morbid 
changes  described,  most  may  be  attributed  to  rickets,  which,  according  to 
Steffen,  is  present  in  nine  cases  out  of  ten,  while  the  rest  of  the  morbid  changes 
are  probably  rightly  regarded  as  the  result  of  the  affection  itself.  Thus  to 
rickets  may  be  referred  the  large  liver,  large  spleen,  tumid  abdomen,  intestinal 
catarrh,  anaemia,  craniotabes,  and  perhaps  much  of  the  bronchitis  and  laryngitis 
described.  When  the  attacks  are  very  severe,  or  often  repeated,  lung  changes 
may  arise,  of  which  emphysema  is  the  chief,  but  occasionally  collapse  or 
broncho-pneumonia  develop ;  the  brain  and  meninges  also  may  show  evidence 
of  congestion  and  even  htemorrhage,  just  as  after  epileptic  attacks;  but  all  these 
conditions  are  the  result  and  not  the  cause  of  the  affection  ;  or  if  they  have  any 
part  in  the  production  of  an  attack,  it  is  only  by  acting  as  a  source  of  peripheral 
irritation  upon  a  nervous  system  peculiarly  susceptible. 

Catarrhal  affections  of  the  larynx  or  lungs  in  the  same  way  may  excite  a 
spasm,  but  cannot  cause  it.  The  same  may  be  also  said  of  the  swelling  of  the 
thymus,  or  of  the  bronchial  and  tracheal  glands,  to  which  the  attacks  were 
formerly  attributed. 

Etiology.— Laryngismus  stridulus  is  by  no  means  a  common  affection, 
though  probably  hardly  so  rare  as  hospital  statistics  seem  to  show. 

It  is  most  frequent  between  the  ages  of  four  months  and  three  years, 
and  is  rare  before  or  after  this  period,  although  cases  are  recorded  in 
infants  a  few  days  or  weeks  old,  and  in  children  at  the  ages  of  eight  or  even 
twelve  years. 
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Thus  out  of  Morell  Mackenzie's  31  cases,  21  occurred  between  the  5th  and  9th  months.  Of 
48  cases  recorded  by  Gee,  1  was  met  with  at  6  months,  19  between  the  6th  and  12th  month, 
16  between  the  12th  and  18th  month,  and  12  between  the  18th  month  and  three  years.  Out 
of  West's  1  37  cases,  31  occurred  between  the  6th  and  the  24th  month.  Steiner's  larger 
statistics  prove  the  same  thing,  for  out  of  226  cases  174  were  under  one  year  of  age. 

As  regards  sex,  males  are  attacked  more  frequently  than  females  in  the 
proportion  of  two  to  one.  The  same  preponderance  of  males  is  seen  in  some 
other  nervous  diseases,  such  as  tetany  and  tubercular  meningitis,  and  seems  to 
point  to  a  greater  vulnerability  of  the  nerve  centres  in  male  children. 

The  attacks  are  often  excited  by  catarrh,  and  accordingly  are  commonest  in 
the  earlier  months  of  the  year,  a  fact  which  Gee  attributes,  in  part  at  any  rate,  to 
the  confinement  within  doors  during  the  winter  having  reduced  the  general  tone 
of  the  body  and  relatively  increased  the  excitability  of  the  nervous  system  in 
weakly  children.  In  excitable  children  an  attack  may  be  brought  on  by  violent 
crying  or  by  other  excitement,  just  as  it  sometimes  is  in  hysterical  adults. 
Romberg  has  also  seen  the  condition  arise  on  the  sudden  disappearance  of  a 
rash,  and  subside  with  its  reappearance.  Whether  the  affection  is  hereditary  in 
the  strict  sense  of  the  term  is  open  to  much  doubt.  It,  however,  frequently 
occurs  in  more  than  one  member  of  the  same  family. 

Thus  Gerhardt  records  a  family  of  nine,  in  which  every  child  was  attacked ;  Reid,  one  of 
thirteen  in  which  only  one  escaped. 

Its  relation  to  rickets  probably  explains  these  curious  facts. 

Close  as  the  association  with  rickets  may  be  in  older  children,  Eustace  Smith  states  that 
similar  attacks  may  occur  in  infants  of  a  few  weeks  old  who  apjjear  otherwise  healthy,  except 
that  they  are  suffering  with  extreme  nasal  obstruction,  due  to  adenoid  overgrowth  and  post- 
nasal catarrh,  and  it  is  to  reflex  irritation  from  the  post-nasal  fossa  that  he  refers  the  spasm 
of  the  larynx.  The  spasm  may  affect  the  gullet  as  well,  contraction  of  the  stylo-glossi  and 
palato-glossi  muscles  occurring,  so  that  the  tongue  is  drawn  backwards  and  presses  like  a  ball 
upon  the  laryngeal  opening — a  position  which  Clover  described  as  an  arrested  movement  of 
deglutition.  Swallowing  may  induce  an  attack,  and  in  some  cases  the  spasm  of  the  gullet  may 
occur  alone.  The  taking  of  food  will  then  be  seriously  interfered  with,  but  nasal  feeding  will 
obviate  this,  for  the  passage  of  the  nasal  tube,  strange  to  say,  does  not  evoke  an  attack  as 
swallowing  does.  The  association  of  tetany  is  exceptional  in  the  new-born  baby  and  fits  less 
common  than  in  older  children,  and  sometimes  the  child  in  the  attack  is  not  rigid,  but  falls 
back  with  limp  muscles  and  a  livid  face. 

Diagnosis. — Laryngismus  stridulus  is  unlikely  to  be  confused  with  any 
other  affection,  except  perhaps  the  impaction  of  a  foreign  body  in  the  larynx, 
and  then  the  symptoms,  though  they  may  develop  as  rapidly,  do  not  subside  so 
quickly. 

Acute  catarrhal  or  membranous  laryngitis,  oedema  of  the  glottis,  abductor 
paralysis,  or  even  whooping-cough  have  all  been  mentioned  as  possibly  giving 
rise  to  diiSculties  of  diagnosis,  but  they  are  all  alike  distinguished  from 
laryngismus  stridulus  by  not  developing  and  subsiding  in  the  same  abrupt  way. 

Very  young  infants  occasionally  give  a  crow  on  inspiration.  This  is  of  no 
significance  and  stands  in  no  relation  to  laryngismus  stridulus. 

Prognosis.— The  prognosis  is,  on  the  whole,  good,  and  somewhat  better,  it  is 
said,  in  girls  than  in  boys.  Unless  the  paroxysm  be  very  severe  or  often  repeated, 
or  unless  the  child  be  very  young  or  in  a  weak  state  of  health  or  some  complica- 
tion arise,  recovery  is  the  rule.  When  death  occurs  it  is  almost  invariably  in 
very  young  infants.  As  the  child  grows  older  the  attacks  diminish  in  frequency 
and  in  severity,  and  finally  cease. 

Laryngismus  stridulus  is  often  associated  with  rickets,  and  then  the  more 
marked  the  rickets  the  worse  the  prognosis,  for  the  ribs  being  soft,  the  recession 
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of  the  lower  parts  of  the  thorax  is  considerable,  and  thus  collapse  of  the  lower 
parts  of  the  lungs  is  more  likely  to  occur.  The  want  of  resistance  of  the  chest 
wall  also  explains  why  the  attacks  are  more  serious  in  infants. 

Solis  Cohen  has  observed  the  epiglottis  drawn  down  by  the  aryteno-epiglottidean 
muscles  and  caught  by  the  posterior  wall  of  the  pharynx,  so  as  to  lie  like  a  lid 
over  the  glottis  and  cause  fatal  asphyxia. 

Long-continued  severe  attacks,  or  slighter  attacks  often  repeated,  may  lead  to 
collapse  of  the  lungs  and  gradual  death  in  consequence,  with  or  without  broncho- 
pneumonia. 

Slight  attacks  may  be  frequently  repeated,  and  Robertson  ^  records  a  case  in 
which  spasm  recurred  every  ten  minutes,  night  and  day,  for  a  period  of  ten 
months.  Eustace  Smith  records  a  similar  case,  which  followed  whooping-cough 
in  a  child  of  20  months,  though  the  paroxysms  were  less  frequent  (being  only 
about  two  or  three  in  the  day). 

Treatment. — The  paroxysm  itself  is  of  such  short  duration  as  to  give 
but  little  time  for  action  ;  a  hot  sponge  or  cloth  may  be  applied  to  the  throat, 
or  cold  water  douched  over  the  head  and  neck.  A  little  ammonia  or  smelling- 
salts  may  be  held  to  the  nose.  If  the  attack  should  be  prolonged,  a  hot  bath  may 
be  given  and  some  chloroform  inhalation  administered  with  care.  An  emetic 
is  often  of  great  benefit,  or  vomiting  may  be  excited  by  passing  the  finger  into 
the  fauces  or  tickling  the  throat  with  a  feather ;  apomorphia  also  has  been  strongly 
recommended,  but  I  think  it  is  risky.  Tf  the  breathing  cease,  artificial  respira- 
tion should  be  resorted  to  at  once,  and  may  save  life.  Tracheotomy,  however, 
is  useless. 

As  the  spasm  is  of  such  short  duration  the  treatment  mainly  consists  in  com- 
bating, by  appropriate  means,  the  general  defects  of  health  upon  which  the 
paroxysms  depend.  Rickets  should  be  dealt  with  in  the  usual  way,  i.e.,  by  good 
air,  good  food,  cod-liver  oil,  and  iron.  The  child  should  be  sent  as  much  as  possible 
out  into  the  fresh  air,  and  may  with  advantage  spend  some  time  at  the  seaside. 
One  of  the  best  and  safest  remedies  is  the  cold  bath,  given  at  a  temperature 
of  65°  F.,  even  two  or  three  '  times  a  day.  Few  cases  resist  this.  If  the 
weather  be  cold,  the  child  may  be  allowed  to  sit  in  warm  water  and  have  the 
cold  douche  applied  to  the  back.  The  general  excitability  of  the  nervous 
system  may  be  allayed  by  the  use  of  bromides,  which  may  safely  be  given 
m  3  to  5  grain  doses  even  to  quite  small  children.  Chloral  in  small  doses  at 
night  IS  also  found  of  service.  A  mixture  containing  2  grains  of  chloral  and  2 
grains  of  bromide  of  ammonium  may  be  given  two  or  three  times  a  day  to  a  child 
one  year  old. 

If  the  child  be  teething  the  swollen  gums  may  be  lanced ;  whatever  other 
accidental  symptoms  may  be  present— such  as  dyspepsia,  diarrhoea,  worms— should 
be  treated  in  the  usual  way. 

As  general  antispasmodics,  musk  and  castor  were  once  favourite  remedies  but 
have  now  gone  out  of  fashion.  In  bad  cases  belladonna  is  often  as  benefici'al  as 
m  whooping-cough,  and  is  especially  indicated  when  the  spasm  was  orio-inallv 
started  by  that  affection.  o  j 

SPASM  OF  THE  LARYNX  IN  THE  ADULT.-Spasm  of  the 

larynx  is  a  rare  affection  in  the  adult,  and  when  it  occurs  the  paroxysm  is 
usually  less  severe  than  in  children.  It  is  most  frequent  in  females  about  the 
time  of  puberty,  and  is  usually  associated  with  other  signs  of  hysteria. 

It  is  much  more  frequently  symptomatic  than  in  children,  i.e.,  it  is  more 
often  a  sign  of  some  other  grave  affection. 

'  Quoted  by  Eustace  Smith,  p.  283. 
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Thus  it  may  be  associated  with  gross  disease  of  the  larynx,  e.g.,  ulceration  or 
tumour. 

More  commonly  still,  it  is  due  to  some  irritation  in  the  course  of  the  trunk  of 
the  pneumogastrio  nerve,  especially  its  recurrent  branch,  and  is  thus  met  with 
in  disease  of  the  mediastinum,  e.g.,  thoracic  aneurysm  or  tumour,  in  which  affec- 
tions it  may  be  the  cause  of  death. 

It  occurs  also  in  the  course  of  severe  nerve-diseases ;  in  tetanus  and 
hydrophobia,  it  is  a  part  of  the  disease,  as  it  is  also  in  an  epileptic  fit; 
it  is  met  with  occasionally,  it  is  said,  in  chorea;  in  locomotor  ataxy,  it 
constitutes  the  so-called  laryngeal  crisis,  and  it  has  been  described  in  the 
course  of  lead-poisoning.^ 

Another  rare  but  remarkable  class  of  case  is  recorded,  in  which  laryngeal 
spasm  takes  the  place  of  the  ordinary  bronchial  spasm  of  asthma.^  In  such  cases 
the  attacks  may  recur,  like  ordinary  asthma,  for  many  years.  They  are  always 
severe  and  alarming,  but  are  rarely  fatal. 

Lastly,  laryngeal  spasm  may  take  the  place  of  an  attack  of  migraine 
(Liveing). 

From  what  has  preceded,  it  is  clear  that  laryngeal  spasm  in  the  adult,  though 
rare  and  usually  less  severe  in  itself,  is  a  far  graver  affection,  as  indicating,  in  most 
cases,  some  serious  and  often  irremediable  primary  disease. 

The  treatment  of  the  paroxysm  is  much  the  same  as  in  the  child,  except 
that  stronger  measures  may  be  safely  employed,  and  of  these  none  is  more  useful 
than  a  subcutaneous  injection  of  morphia.  Chloral  may  be  given  in  full  doses,  or 
cannabis  indica  administered  at  night. 

I  was  once  called  to  see  a  lady  of  45  years  of  age  who  had  taken  a  considerable  quantity  of 
tincture  of  belladonna  with  suicidal  intent.  On  attempting  to  pass  the  stomach  tube  to  wash  the 
stomach  out,  a  very  severe  attack  of  laryngeal  spasm  was  excited,  the  patient  became  greatly 
cyanosed,  and  seemed  in  gi-eat  danger  of  suffocation.  The  spasm,  however,  soon  passed  off,  but 
it  was  thought  too  risky  to  attempt  to  pass  the  tube  again.  I  was  then  informed  that  she  had 
been  subject  all  her  life  to  attacks  of  the  same  kind  whenever  the  throat  was  irritated  in  any 
way,  or  under  conditions  of  excitement.  She  was  not  epileptic  nor  hysterical,  but,  on  the 
contrary,  was  of  a  remarkably  placid  and  phlegmatic  temperament. 

History  and  Synonyms. — The  disease  was  described  first  by  Richa  in  1723  and  by  Verdries, 
in  1726,  and  connected  by  them  with  a  swelling  of  the  thymus,  but  it  was  not  till  Millar's  work, 
in  1769,  that  it  became  established  as  a  well-recognised  affection.  Millar  described  it  as 
asthma,  and  it  was  for  some  time  called  after  him  by  the  name  Asthma  Millari.  The  various 
names  which  the  affection  has  borne  may  be  grouped  together  so  as  to  indicate  the  different 
theories  that  have  been  held  as  to  its  nature.  The  grouping  of  the  synonyms  in  this  way,  of 
course,  only  approximately  corresponds  with  the  sequence  of  the  theories  in  time. 

Thus,  for  some  time  after  Millar  wrote,  the  affection  bore  the  general  name  of  asthma,  to 
which  various  affixes  were  added  to  draw  attention  to  different  features  in  it.  Hence  the  names 
Asthma  puerorum.  s.  infantile  (Boerhaave) ;  A.  dentientium  (Pagenstecker) ;  A.  thymicum 
(Kopp) ;  A.  thymo-cyanoticum  (Kussmaul). 

Another  group  indicated  the  prominent  symptoms  without  suggesting  any  theory.  Of  these 
were  Child-crovnng  (Gooch) ;  Groxoing  inspiration  (Hood) ;  Apiicea  infantum  (Rosch). 

Other  terms  again  indicate  the  seat  of  the  aflection,  e.g..  Angina  stridulosa  (Bretonneau)  ; 
Spasm  of  the  Glottis  {'West) ;  Phreno-glottismus  {Bouclmt) ;  Laryngismus  stridulus  (Mason  Good), 
the  name  which  it  now  seems  likely  to  bear  for  the  future. 

When  croup  became  a  recognised  affection,  terms  were  required  to  distinguish  this  affection 
from  croup,  and  it  was  called  False  or  Pseudo-Croup  or  Spasmodic-croup.  The  latter  name  is  stUl 
sometimes  applied  to  it.  Of  later  years  its  relation  to  afl'ections  of  the  nervous  system  have  been 
more  prominently  brought  forward.  It  was  thus  styled  Cerebral  Croup  (Pretty,  John  Clarke).  Its 
resemblance  to  fits  in  children  suggested  the  names  Internal  Convulsions  (liarthcz  and  Rilliet) 
or  Suffocative  Convulsion  (Mackenzie).  The  more  recent  writers  now  appear  to  regard  it  as 
simply  a  form  of  epilepsy  and  due  to  the  same  causes. 


'  Steffen,  loc.  cit. 


*  Gowers,  Dis,  of  Nerv.  Syst.,  ii,  266. 
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Theories. — Many  of  the  theories  indicated  by  these  names  are  uo  longer 
tenable.  The  present  usage  of  the  term  "  asthma  "  now  renders  it  unsuitable. 
The  swelling  of  the  thymus  upon  which  stress  was  laid  early  is  more  often  absent 
than  present.  The  laryngoscope  has  shown  that  laryngitis,  membranous  or  not, 
has  nothing  directly  to  do  with  the  affection,  so  that  almost  the  only  question 
which  remains  for  discussion  is,  whether  laryngismus  stiidulus  is  really  epileptic 
or  not. 

The  facts  established  are — 

1.  That  it  is  a  neurosis,  i.e.,  that  it  has  no  known  morbid  anatomy; 

2.  That  it  is  a  spasm  of  central  origin  and  generally  reflex  ; 

3.  That  it  is  frequent  in  children  and  rare  in  adults  ; 

4.  That  it  is  necessary  to  assume,  at  any  rate  in  children,  some  hyper- 

excitability  of  the  nervous  centres ; 

5.  That  it  resembles  the  epileptic  seizure  in  its  sudden  onset  and  short 

duration,  in  its  liability  to  recur,  and  in  its  occurrence  so  often  at 
night. 

Strong  as  the  resemblance  to  epilepsy  often  is,  and  epileptic  in  nature  as  some 
of  the  attacks  may  be,  still,  before  the  theory  can  be  accepted  that  laryngismus 
stridulus  is  nothing  but  epilepsy,  one  or  two  difficulties  must  be  removed.  The 
difficulties  are  these :  (1)  that  in  undoubted  convulsions  or  epilepsy  laryngis- 
mus stridulus  is  rare ;  (2)  that  it  is  only  in  a  few  cases  that  actual  convulsions 
occur,  and  they  may  then  be  due  to  the  asphyxia ;  (3)  that  it  is  the  exception 
and  not  the  rule  to  fiuad,  in  a  child  subject  to  convulsions,  an  attack  of  laryn- 
gismus taking  the  place  of  an  ordinary  fit  and  vice  versd ;  (4)  that  children  with 
laryngismus  stridulus  do  not  commonly  become  epileptic  ;  and  lastly,  that  epilepsy 
will  hardly  explain  the  cases  of  laryngeal  spasm  in  the  adult,  and  we  should  be 
then  forced  to  assume  that  we  have  in  adults  a  different  affection  to  deal  with. 

All  that  we  can  say  at  present  appears  to  be  that  laryngismus  stridulus  is,  in 
many  respects,  closely  related  to  epilepsy,  but  that  it  is  not  yet  proved  to  be  the 
same  thing. 

Eustace  Smith,  Wilks,  and  others  have  recorded  instances  in  the  same  family  in  which  one 
child  suffered  from  laryngismus  sti-idulus  and  another  from  general  convulsions,  and  in  the  same 
child  attacks  of  larj'ngismus  stridulus  alternated  vnth.  general  convulsions  or  was  associated  -svith 
them.    As  already  stated,  however,  such  an  experience  is  the  exception  and  not  the  rule. 

11.  CONGENITAL  INFANTILE  STRIDOR. 

Infantile  Laryngeal  Spasm— Congenital  Laryngeal  Stridor— 
Respiratory  Croaking  in  Babies. 

Under  these  varying  names  is  described  a  peculiar  stridor,  developing  at  or 
immediately  after  birth,  persisting  for  the  first  year  or  two  of  life  and  then 
gradually  disappearing. 

The  condition  is  not  really  rare,  though  little  reference  has  been  made  to  it 
in  literature  \mtil  recent  years. 

The  noise  is  a  kind  of  croak,  usually  attending  inspiration  only,  but  some- 
times present  with  expiration  also. 

In  the  common  form  inspiration  begins  with  a  croaking  noise  ;  expiration  is 
accompanied  by  a  short  croak  if  the  inspiratory  croak  be  loud,  but  at  other  times 
is  noiseless. 

The  croaking  varies  in  character,  being  at  times  deep  and  growling,  at  other 
times  high-pitched,  clear,  and  squeaking.    It  also  varies  in  loudness  at  different 
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times,  and  there  may  be  periods  of  complete  intermission.  It  is  often  absent 
when  the  child  is  breathing  quietly  and  also  during  sleep,  but  it  reappears  at 
once  if  the  respiration  be  accelerated  or  deepened,  and  is  easily  brought  on  by 
exertion  or  excitement. 

The  cry  and  cough  are  clear  and  natural. 

The  obstruction  that  exists  to  the  entrance  of  the  air  into  the  chest  is  shown 
by  the  inspiratory  retraction  of  the  lower  ribs  and  of  the  intercostal  spaces  and  soft 
parts  of  the  chest.  The  amount  of  retraction  varies  directly  with  the  amount  of 
stridor,  i.e.,  with  the  noise  made ;  it  is  rarely  absent  entirely,  even  at  the  times 
when  the  stridor  is  absent. 

If  the  stridor  be  pronounced  and  long-continued,  the  shape  of  the  chest  may 
become  altered,  as  with  rickets. 

There  is  rarely  any  amount  of  cyanosis  unless  the  stridor  be  extreme,  but 
attack^  of  an  almost  suffocative  character  have  been  described  as  coming  on 
suddenly,  especially  after  sleep. 

The  stridor  is,  as  a  rule,  observed  immediately  after  birth,  but  sometimes 
does  not  become  pronounced  enough  to  attract  much  attention  for  a  few  days. 
If  not  present  during  the  first  two  weeks  it  rarely  develops  later. 

Except  for  the  stridor  and  for  any  effect  that  the  inspiratory  obstruction  may 
directly  produce  upon  the  shape  of  the  chest,  the  child  is  usually  well  nourished 
and  in  good  health. 

The  stridor  cannot  be  connected  with  any  constitutional  defect.  The  associa- 
tion with  rickets,  syphilis,  or  anaemia  is  accidental  only,  but  these  conditions 
would  mcrease  the  tendency,  which  the  obstruction  naturally  creates,  to  bronchitis 
or  collapse  of  the  lung.  • 

In  most  cases  the  children  appear  to  be  little  inconvenienced  by  the  stridor, 
and  continue  in  good  health  throughout. 

The  stridor  observed  at  or  soon  after  birth  may  continue  to  increase  in  loud- 
ness for  the  first  two  weeks,  owing  probably  to  the  increased  vigour  of 
breathing  as  the  child  grows  stronger.  It  may  then  continue  more  or  less 
unchanged  until  the  ninth  or  tenth  month,  and  then  gradually  subside,  until 
by  the  end  of  the  second  year  it  has  entirely  disappeared,  or  at  the  most 
is  only  occasionally  present,  being  brought  on  by  some  excitement,  exertion 
or  cold.  ' 

The  prognosis  is  favourable  in  all  ordinary  cases.    The  affection  gradually 
subsides  without  in  any  way  prejudicing  the  health,  until  it  disappears,  as  stated 
by  the  end  of  the  second  year  or  earlier.  ' 

Where  the  obstruction  is  considerable,  especially  if  the  child  be  in  bad  health 
or  the  subject  of  syphilis  or  rickets,  sundry  complications  may  arise  and  thus 
carry  the  child  off,  but  in  the  absence  of  such  complications  there  is  little  or  no 
risk  to  life. 

DIAGNOSIS  is  easy,  for  the  croaking  is  unHke  any  other  form  of  stridor 
It  differs  from  laryngismus  stridulus  in  that  it  is  congenital ;  from  laryno-itis  in 
the  clearness  of  the  voice  and  cry. 

The  symptoms  resemble  most  closely  those  of  abductor  paralysis  ;  thus  there 
IS  the  same  inspiratory  obstruction  and  stridor,  while  expiration  is  as  a  rule 
unimpeded,  and  the  voice  remains  clear  and  unaffected ;  but  it  differs  from 
abductor  paralysis  in  that  recovery  is  complete. 

Most  writers  on  the  subject  refer  the  symptoms  to  laryngeal  spasm,  and  yet 
distinguish  It  from  laryngismus  stridulus.  But  such  prolonged,  recurrent,  and  in 
some  cases  constant  spasm  is  practically  unknown  in  that  affection,  and  so 
renders  some  other  explanation  more  probable.    Thus  it  has  been  referred  to  an 
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undue  laxity  of  the  parts  about  the  glottis,  which  are  thus  likely  to  get  sucked 
in  and  over  the  glottis  during  inspiration. 

The  exact  nature  of  the  condition  can  only  be  determined  by  laryngoscopical 
examination  or  by  post-mortem  evidence. 
A  Laryngoscopic  examination  in  infants  is  a  difficult  matter,  but  by 
pressing  down  the  tongue  with  the  finger  or  a  spatula,  and  pulling  it  forward,  Dr. 
Sutherland  1  was  able  to  examine  the  larynx  in  six  cases.  When  a  good  view 
of  the  vocal  cords  could  be  obtained,  they  were  seen  to  be  normal  and  the 
approximation  accurate.  The  following  is  a  description  of  what  was  found, 
which  is  in  exact  accord  with  what  was  described  by  Dr.  Lees. 

"  The  epiglottis  was  sharply  folded  upon  itself,  and  the  two  lateral  folds  lay  in 
close  approximation  and  sometimes  in  contact.  The  aryteno-epiglottic  folds  were 
approximated  so  that  the  upper  apertm-e  of  the  larynx  was  reduced  to  a  long 
narrow  slit.    The  folds  bounding  the  aperture  seemed  quite  flaccid,  and  flapped 

to  and  fro  on  respiration.  The  inspiratory  column  of 
air  striking  do\vn  on  these  folds  drove  them  together, 
and,  on  expiration,  they  again  separated.  In  one  case 
in  which  there  was  a  purring  stridor  the  coarse  vibra- 
tions of  the  folds  could  be  distinctly  seen." 

Mr.  Beny  has  recently  had  a  case  under  Hs  care  in  a  female 
child  of  13  months  old. 

The  mother  noticed  the  croak  at  birth.  It  had  continued 
much  the  same,  being,  however,  worse  if  the  chUd  had  a  cold. 
The  child  had  been  under  several  doctors,  and  a  severe  operation 
had  been  suggested,  but  the  child  appearing  otherwise  well,  it  was 
declined  by  the  parents.  The  interest  lies  in  the  laryngoscopic 
examination,  which  was  made  by  Mr.  Berry,  under  chloroform. 
The  epiglottis  was  then  found  to  be  lying  over  the  glottis  laterally 
folded,  its  sides  being  curled  over  so  that  the  left  overlapped  the 
right,  and  instead  of  the  normal  opening  of  the  glottis  two  small 
openings  only  were  seen,  a  small  anterior  chink  and  a  larger 
posterior  opening.  When  the  epiglottis  was  lifted  with  the  finger 
the  inspiratory  croak  ceased,  and  returned  again  as  soon  as  the 
epiglottis  was  dropped. 

Post-mortem  evidence  is  hitherto  scanty,  for 
these  children  do  not  often  die.    The  condition  after 
death  has  been  recorded  now  in  three  cases,  by  Lees,^  Refslund,^  and  Variot.* 


Fig.  20.  Fig.  21.  Fig.  22. 

Lees'  case  of  infantile  stri-       Larynx  of  new-born  child      Refslund's  case  of  infantile  stridor,  chUd  of 
dor,  child  of  one  year  ;  during  experiment.  2^  months.    Death  from  pneumonia, 

death  from  diphtheria. 

(Figures  reproduced  by  permission  of  Drs.  Thomson  and  Turner.) 

In  all  cases  the  epiglottis  was  folded  on  itself  in  such  a  way  as  to  leave  but  a 
narrow  chink  through  which  the  air  could  pass  into  the  larynx.    Thomson  and 
^  Sutherland  and  Lack,  Lancet,  1897,  Sept.  11. 

2  Path.  Soc.  Trans.,  xxxiv.  19.  s  Miinch.  Med.  JVoch.,  1896,  No,  48. 

*  Journal  de  Clin,  ct  de  TMrapie  infant.,  1896,  June  18,  and  1898,  June  9.    Etv.  mens.  d. 
mal.  d.  Infants,  July  1901. 


Fig.  19. 

Diagram  of  the  glottis  as 
seen  with  the  laryngo- 
scope. The  epiglottis 
is  folded  and  leaves 
only  the  two  spaces, 
shaded  dark,  through 
which  air  could  enter 
the  larynx. 
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Turner  ^  have  produced  a  closely  similar  condition  in  dead  infants  experimentally 
(fig.  21). 

The  causation  of  infantile  stridor  may  now  be  considered  as  conclusively 
demonstrated. 

Treatment. — Treatment  is  not  required  in  most  cases,  for  beyond  the 
croaking,  which  seems  to  cause  the  child  no  inconvenience,  there  are  rarely  any 
symptoms,  and  in  a  few  months  the  child  is  well. 

.  Care,  however,  should  be  taken,  especially  in  weakly  children,  that  they  do 
not  get  cold,  which  by  fastening  on  the  larynx  or  lungs  would  introduce  com- 
plications and  involve  special  risks. 

In  the  rare  cases  in  which  the  obstruction  is  severe,  and  sufiFocation  seems 
to  threaten,  intubation  would  appear  to  be  a  more  rational  procedure  than 
tracheotomy,  but  I  do  not  know  of  any  instance  in  which  either  the  one  or 
the  other  has  been  found  necessary  and  performed. 


12.  ABDUCTOR  PARALYSIS. 


And  other  Conditions  causing  Median  Position  of  the  Vocal  Cords. 

found  that,  on  deep 


If  the  movements  of  the  vocal  cords  be  observed,  it  is 
inspiration,  they  are  strongly  abducted  so  as  to  open  the 
glottis  to  its  widest  extent,  while,  on  phonation,  they  are  as 
strongly  adducted  until  they  all  but  meet  in  the  middle  line. 
Both  of  these  positions  are  due  to  the  active  contraction  of 
the  appropriate  group  of  muscles. 

If  the  larynx  be  examined  when  all  the  muscles  are 
paralysed,  all  movements  are  absent,  and  the  cords  are 
found  in  a  middle  position  between  the  two  extremes. 
This,  being  the  position  in  which  the  cords  are  found  in 
the  dead  body,  has  been  called  the  cadaveric  position.  It 
represents  the  position  of  equilibrium  or  rest. 

If  one  of  these  groups  of  muscles  be  paralysed,  the  corre- 
sponding cord  will  not  be  able  to  move  in  that  direction 
beyond  the  cadaveric  position,  but,  if  the  paralysis  continue, 
the  antagonist  muscles,  being  unopposed,  will  draw  the 
cords  in  their  own  direction,  producing  what  may  be  fairly 
called  paralytic  deformity,  and  it  is  even  probable  that  these 
muscles  may  actually  contract,  as  they  do  under  similar 
conditions  in  the  extremities.  If  the  adductors  are  para- 
lysed, the  cord  is  found  in  the  cadaveric  position  or  a  little 
outside  it.  Such  a  lesion  is  attended  with  loss  of  voice  if  it 
be  bilateral,  but  with  no  symptoms  at  all  if  it  be  unilateral 
only. 

The  result  is  very  different  when  the  abductor  is  para- 
lysed. The  first  effect  of  abductor  paralysis  would  be  that 
the  cord  would  assume  the  cadaveric  position,  and  that  the 
respiratory  dilatation  would  be  lost.  Very  quickly,  however, 
the  corresponding  cord  is,  by  the  unopposed  action  of  the 
adductors,  drawn  to  the  middle  line  and  fixed  there.  If  this 
happened  on  one  side  only,  there  might  be  no  symptoms  at 
all,  for  phonation  would  not  suffer,  and  dyspnoea  if  it  arose 
at  all  would  be  experienced  slightly  only  on  exertion.  If, 

^  Brit.  Med.  Jom.,  Dec.  1,  1900. 


Fig.  23. 

Diagram  showing  the 
position  of  the  vocal 
cords  on  ordinary 
inspiration  and  on 
deep  inspiration 
(dotted  line).  The 
former  is  also 
approximately  the 
cadaveric  position. 


Fig.  24. 

Diagram  showing  the 
position  of  the  vocal 
cords  in  abductor 
paralysis,  the  con- 
tinuous line  on  in- 
spiration, the  dotted 
Ime  on  expiration. 

however,  the  affec- 
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tion  were  bilateral,  severe  respiratory  difficulty  would  necessarily  arise,  for  the 
vocal  cords  being  on  both  sides  fixed  in  the  middle  line,  nothing  but  a  narrow 
chink  would  be  left  between  them  through  which  the  air  could  pass,  and  the 
necessary  result  would  be  great  dyspnoea. 

The  symptoms  are  peculiar  and  characteristic.  The  dyspnoea  is  extreme 
and  almost  entirely  inspiratory.  Inspiration  is,  indeed,  attended  with  a  long- 
drawn  whistling  or  crowing  sound,  which  may  be  often  heard  some  distance  off. 
Expiration,  on  the  other  hand,  is  comparatively  free.  If  the  cords  be  watched 
it  is  seen  that  the  narrow  chink  between  them  is  still  further  diminished  on 
inspiration,  as  if  the  air  forced  them  closer  together,  while  on  expiration  they 
are  separated  somewhat,  so  that  the  air  passes  out  without  much  difficulty.  The 
voice  is  maintained,  and,  on  phonation,  the  cords  become  tense,  just  as  under 
normal  conditions.  Over  the  chest  the  vesicular  murmur  is  drowned  by  the 
stridor.  In  the  absence  of  complications  there  are  no  physical  signs  in  the 
chest,  no  cough,  no  expectoration,  and  no  fever.  Cyanosis  may  be  present,  but 
its  degree  will  depend  upon  the  amount  of  obstruction.  Owing  to  the  absence 
of  symptoms  at  first,  the  early  stages  have  been  but  rarely  observed.  In  the 
few  cases  recorded,^  the  sequence  of  events  has  been  that  already  described,  i.e., 
the  cords  at  first  assumed  the  cadaveric  position,  but  soon  were  drawn  by  the 
unopposed  action  of  the  adductors  into  the  middle  line.  How  long  the 
interval  usually  is  between  these  two  stages  is  not  known,  but  it  may, 
apparently,  be  very  short.  In  two  cases  a  further  stage  still  has  been  observed, 
where  the  cords,  after  having  been  some  time  in  approximation,  passed  again, 
as  the  paralysis  increased,  into  the  cadaveric  position.  Contracture,  i.e., 
permanent  shortening,  though  very  probable,  has  not  yet  been  actually 
demonstrated. 

The  dyspnoea  is  liable  to  sudden  exacerbations,  the  paroxysms  being  brought 
on  by  exertion,  mental  excitement,  or,  accidentally,  by  some  secretion  which 
CM,nnot  be  readily  expelled. 

This  peculiar  association  of  symptoms,  viz.,  severe  inspiratory  dyspnoea, 
with  complete  retention  of  voice,  is  characteristic,  and  pathognomonic, 
not  indeed  of  abductor  paralysis  only,  but  of  that  position  of  the  cords  to 
which  adductor  paralysis  leads,  and  this  position  may  be  the  result  of  other 
lesions. 

The  conditions  under  which  the  cords  may  be  brought  into  approximation 
to  each  other,  and  there  fixed,  may  be  arranged  in  two  groups — the  one  neuro- 
muscular, depending  upon  changes  in  the  abductor  muscles  or  the  nerve-supply 
to  them ;  the  other  mechanical  and  independent  of  either  muscles  or  nerves — for 
example,  the  arytenoid  cartilages  may  be  fixed  in  close  approximation  by  the 
contraction  of  a  scar  appropriately  placed,  or  by  changes  in  the  joint  or  round 
it,  similar  to  those  which  would  produce  a  stifi'  joint  elsewhere. 

The  possible  causes  to  which  the  condition  of  the  larynx  under  consideration 
may  be  due  are  then  as  follows : — 

I.  Mechanical,    a.  cicatricial. 

b.  arthritic  or  peri-arthritic,  from 

i.  extra-articular  bands, 

ii.  intra-articular  adhesions, 

iii.  dislocation  or  other  injury, 

iv.  disuse; 


I  Berl.  Min.  Woch.,  1872,  Nos.  20,  21  ;  1873,  No.  7.    (Feith),  do.,  1874,  No.  49. 
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II.  Neuro  muscular,    c  myopatldc, 

d.  neuropathic, 

i.  central,  in  cord  or  brain, 
ii.  peripheral,  in  trunk  or  nerve  endings. 

a.  Cicatricial.— A  case  of  this  kind  is  recorded  by  Sidlo/  in  which  a  scar 
was  found  extending  across  the  posterior  wall  of  the  larynx,  drawing  the  ary- 
tenoids together  and  fixing  them  in  that  position.  Such  a  scar  would  be 
extremely  difficult,  if  not  impossible,  to  diagnose  during  life  by  the  laryngoscope. 

b.  Arthritic  and  peri-arthritic— The  joints  may  be  fixed  either  by 
adhesions  within  or  by  fibrous  bands  around. 2  Primary  synovitis  of  the  ary- 
tenoid joint  is  a  possible  lesion,  but  must  be  very  rare ;  it  has  been  described 
as  due  to  rheumatism,  gout,  or  even  catarrh.^ 

In  the  majority  of  cases  the  changes  in  or  around  the  joint  are  the  result  of 
inflammatory  processes  near  it,  especially  if  associated  with  perichondritis,  but  in 
most  cases  the  perichondritis  must  be  one  that  admits  of  cicatrization,  and  cases 
of  this  kind  are  hardly  ever  met  with  except  in  the  course  of  syphilis  and  perhaps 
after  typhoid  fever.  r-  r 

Mere  infiltration  around,  even  when  as  extreme  as  is  sometimes  seen  in 
syphilis  or  tubercle,  is  rarely  sufficient  to  fix,  though  it  may  somewhat  limit,  the 
movement  of  the  joint.  Kidd*  records  an  instance  which  followed  tubercular 
infiltration,  and  Watson  Williams  one  that  followed  diphtheria. 

Where  the  joint  has  been  long  fixed  as  the  result  of  paralysis  or  disease  in 
the  neighbourhood,  the  stiffness  which  has  ensued  has  been  referred  to  disuse  5 
The  most  interesting  cases  of  this  kind  occur  in  young  children  after  tracheotomy. 

Lastly,  a  few  cases  have  been  attributed  to  injury,  and  Semon  has  recorded  a 
case  of  dislocation  in  which  it  was  present.  *5 

^oJt  J^yop^thic— The  myopathic  form  is  very  rare.  A  case  was  described  in 
18bb  by  Hughlmgs  Jackson  and  Morell  Mackenzie,  and  another  by  Eiegel  in 
1872.  This  form  has  been  attributed  to  cold,  to  over-exertion,  to  injury  to 
syphilitic  affections  of  the  muscle  (probably  gummatous),  and  to  pressure  '  It 
is  evident  that  the  diagnosis  of  this  form  is  attended  with  the  greatest  diffi- 
culties, and  some  of  the  myopathic  cases  may,  as  Gowers  suggests,  be,  after  all, 
of  central  origin.  Even  when  the  muscle  is  primarily  at  fault  it  may  be  still 
a  question  whether  the  lesion  is  one  of  the  muscle  fibres  or  of  the  nerve  endino-s 
as  in  a  case  of  this  kind  attributed  to  lead  poisoning.  "  ' 

d.  Neuropathic— It  is  about  the  neuropathic  form  that  the  interest  centres 
on  account  of  the  difficulty  of  explaining  its  development  satisfactorily. 

In  man  irritation  of  the  Recurrent  nerve  produces  closure  of  the  glottis,  that  is  adductor 
spasm,  while  complete  paralysis  of  the  nerve  leaves  the  glottis  in  the  cataveric  position  Manv 
of  the  ca^s  of  abductor  paralysis  are  found  associated  with  pressure  on  the  Recurrent  laryngeid 
fvT.t  A  7'  '^^^^^g^  irritation  of  the  Recurrent  produces  spasm  of  the  glottis,^  the  condition 
we  are  dealing  with  cannot  be  adductor  spasm  because  of  its  gradual  development  and  long 
persistence  The  question  then  arises-How  is  it  that  partial  paralysis  of  the  Recurrent  produce! 
paralysis  of  the  abductor  only  ?  Many  suggestions  have  been  offe/ed  in  explanation  ^ 
.,„ri/cl  u  f  «"PPlie<i  by  the  Recurrent  only,  while  the  adductors  receive  a 

vations  (eSs)  ^^'^^S^'^^-  ^'^^"'^     »°t  supported  by  anatomical  obser- 


>  mecZ.  JFocA.  1875  No.  26.  ^  Semon,  St.  Thomas^  Hosp.  Eep.,  1883,  p.  107. 

t  Morell  Mackenzie,  loc.  cit.  *  Lancet,  29th  March  1890 

^  Sohs  Cohen,  Avier.  Journ.  of  Med.  Sc.,  1883-84. 
«  M.  T.  and  G.,  1880. 

nr  IL'^"'"^'      ^l-^-  h         ^'^'h  records  a  case  in  which  pressure  over  a  goitre 

produced  approximation  of  cords  and  dyspnaja,  i.e.,  adductor  spasm. 
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2.  That  the  abductors  suffer  most  in  paralysis,  just  as  in  a  paralysed  limb  the  abductors  and 
extensors  suffer  more  than  the  adductors  and  flexors.  This  is,  however,  but  a  doubtful  analogy 
and  no  explanation  (Rosenbach). 

3.  That  the  abductor  fibres  are  external  in  the  nerve,  and  therefore  suffer  iirst.  This  theory 
is  also  unsupported  by  facts. 

4.  That  the  tone  of  the  abductor  depends  upon  reflex  action  through  the  Recurrent,  and  that 
this  reflex  is  the  first  to  suft'er.    This  is  mere  speculation  (Zederbaum). 

5.  That  us  there  are  five  adductors  and  only  one  abductor,  the  same  amount  of  interference 
in  the  nerve  supply  might  produce  much  loss  of  power  in  the  single  abductor  and  but  little  in 
the  group  of  adductors  (Miiller.  Bichat). 

6.  That  there  is  difference  in  the  anatomical  structure  of  the  two  sets  of  muscles,  the 
abductors  corresponding  with  the  red  muscles  of  Krause  and  being  supplied  with  longer  and 
more  delicate  nerves  and  fewer  end  plates,  while  the  adductors  .are  pale  muscles  and  have 
shorter,  thicker,  and  more  abundant  nerves,  as  well  as  more  numerous  end  plates  (Simanowski). 

These  statements  are  confirmed  by  two  sets  of  observations. 

1.  The  effect  of  ether,  which  has  a  differential  effect  upon  the  laryngeal  muscles  (Hooper), 

'i.  The  effects  of  freezing  the  recurrent  laryngeal  nerve,  which  show  that  the  abductors  die 
before  the  adductors  (Friinkel  and  Gad). 

It  is  probable  that  there  is  also  simOar  differentiation  in  the  nerve  centres  (Semon),  seeing 
that  in  bulbar  affections  the  abductor-nuclei  succumb  before  the  adductor. 

Even  here  the  diflSculties  do  not  end,  for  abductor  paralysis  is  generally  bilateral,  whereas 
one  recurrent  only  often  appears  to  be  involved. 

In  most  cases  of  bilateral  abductor  paralysis  we  must  assume,  either  a  central  lesion,  or 
that  both  nerves  are  involved.  However  this  may  be,  a  few  cases  are  recorded  in  which 
bUateral  paralysis  has  oocuiTed  with  a  lesion  affecting  only  one  nerve  (Whipham,  Baumler,  John- 
son and  Sommerbrodt).^  This  can  only  be  explained,  as  Johnson  suggests,  as  the  resiilt  of  a 
centripetal  irritation  acting  on  the  nerve  centre.  Cases  of  abductor  paralysis  due  to  cerebral 
lesions  are  recorded  by  Mackenzie,^  Penzoldt,''  and  Semon*;  but  the  evidence  in  some  of  them 
does  not  seem  very  strong,  though  the  experiments  of  Semon  and  Horsley'  show  that  cortical 
stimulation  near  the  speech  centre  will  produce  a  bilateral  adduction  of  the  vocal  cords. 

./Etiology. — Of  the  neuromuscular  forms  the  cause  in  most  cases  is  quite 
obscure.  Sometimes  there  is  some  obvious  source  of  pressure  ou  the  recurrent 
nerve  either  in  the  mediastinum,  as  the  result  of  thoi-acic  aneurysm,  enlarged 
glands,  or  new  growth,^  or  in  the  neck,  as  with  goitre,  enlarged  glands,  or 
malignant  disease  of  the  oesophagus  or  the  thyroid.  The  paralysis  is  then  usually 
unilateral,  though,  as  stated,  it  may  be  sometimes  bilateral.  When  unilatei-al  it 
may  be  easily  overlooked,  for  it  would  produce  no  symptoms,  and  Semon  ^  believes 
that  it  is  a  much  more  common  affection  than  is  usually  supposed. 

The  bilateral  affection  has  been  met  with  after  diphtheria,  erysipelas, 
catarrhal  laryngitis  and  lead-poisoning.  Some  of  these  may  be  nervous  and 
some  muscular  in  origin.  It  occurs  also  in  the  course  of  bulbar  lesions,  and  in 
the  later  stages  of  locomotor  ataxy.  It  is  described  also  in  hysteria,  and  it  is 
possible  that  some  of  the  cases  described  as  long-continued  spasm  may  really  be 
hysterical  abductor  paralysis. 

Abductor  paralysis  is  nearly  twice  as  frequent  in  males  as  in  females.  The 
great  majority  of  recorded  cases  have  occurred  in  adults,  but  a  small  and  very 
interesting  group  of  cases  is  met  with  in  children  after  tracheotomy.  In  them, 
probably  as  the  result  of  disuse,  the  abductors  do  not  attempt  to  act  on  inspira- 
tion, and  the  glottis  remains  closed,  so  that  the  tube  cannot  be  dispensed  with. 

In  the  case,  recently  under  my  observation,  of  an  infant  who  had  had  tracheotomy  performed 
for  a  fish-bone  in  the  larynx,  all  that  was  necessary  was  the  passage  of  a  catheter  through  the 
glottis  on  one  occasion  for  the  respiration  to  become  normal,  and  the  tube  to  be  dispensed  with. 

Duration  and  Course. — Except  in  hysterical  cases  and  a  very  few 
others  the  condition  is  a  permanent  one,  and  recovery  is  out  of  the  question. 

J  Gowers,  Bis.  of  Nerv.  Syst.,  ii.  263.  Loc.  cit.  '  Deut.  Arch.  f.  hlin.  Med.,  xiii.  111. 
"  Clin.  Soc.  TraTis.,  xv.  ^  Trans,  rmjal  Soc,  1890. 

"  Baumler  records  a  unique  case  in  which  the  cause  of  pressure  was  a  large  pericardial  effusion. 
'  Bcrl.  Min.  JVoch.,  1883,  Nos.  40-49. 
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Tracheotomy  has  to  be  performed  sooner  or  later,  and  the  tube  worn  for  the  rest 
of  life.  Life  is  not,  however,  necessarily  shortened,  and  Gerhardt  ^  records  a  case 
in  which  the  tube  Avas  worn  for  twenty-eight  years. 

Assagnde  ^  describes  a  case  in  which  the  affection  developed  during  pregnancy  and  required 
tracheotomy,  but  the  patient  made  a  complete  recovery  after  delivery.  Bosworth  states  that 
where  abductor  paralysis  has  continued  for  more  than  nine  months,  return  of  mobility  is  im- 
possible, but  where  the  conditions  develop  rapidly  cure  may  occur.  Mackenzie  records  a  case  in 
which  a  patient  wore  a  tube  for  twenty-four  years,  and  died  of  another  disease. 

The  following  is  an  interesting  case  of  mixed  paralysis  and  spasm  of  the  muscles  of  the  larynx 
associated  with  spasm  of  the  diaphragm  in  a  hysterical  patient. 

"W.,  aged  38,  had  been  out  of  health  for  the  twelve  months  following  an  attack  of  influenza. 
She  had  chiefly  suff'ered  with  palpitation  of  the  heart,  and  latterly  had  some  difficulty  with  her 
breathing.  The  only  fact  of  importance  in  her  previous  history  was  that,  at  the  age  of  23,  she- 
had  a  conti-action  of  the  muscles  of  the  neck  and  throat,  so  that  she  was  unable  to  open  her 
mouth.  Some  teeth  were  drawn,  and  she  was  fed  for  some  weeks  by  means  of  a  tube  inserted 
through  the  opening. 

Slie  was  a  well-developed,  healthy-looking  woman,  with  nothing  especially  to  note  about  her,  ex- 
cept that  she  was  breathing  in  a  laboured  and  hurried  way.    All  her  organs  appeared  to  be  healthy. 

The  respirations  numbered  36  in  the  minute,  but  during  sleep  they  were  quiet  and  slower. 
The  movements  of  the  chest  were  peculiar ;  the  diaphragm  was  apparently  almost  fixed  in 
the  inspiratory  position,  and  did  not  move  at  all  with  inspiration  ;  the  movements  of  respiration 
were  entirely  conducted  by  the  intercostal  muscles,  and  were  not  unusually  free ;  a  little 
w-heezing  was  audible  over  the  chest,  but  nothing  more  ;  inspiration  was  noisy,  but  expiration 
easy.    The  noise  was  evidently  laryngeal  in  origin. 

Examination  with  the  laryngoscope  showed  that  the  vocal  cords,  during  inspiration,  were  in- 
close approximation,  leaving  a  very  narrow  chink  between  them.  On  expiration  they  separated 
somewhat,  but  not  so  far  as  to  assume  the  cadaveric  position  ;  the  voice  was  slightly  hoarse,  but 
there  was  no  laryngitis. 

The  movements  of  the  soft  palate  and  fauces  were  extreme  during  expiration,  the  palate 
rising  almost  as  high  as  possible  during  expiration,  and  sinking  during  inspiration.  Although 
there  was  a  good  deal  of  obstruction  on  inspiration  there  was  no  excursion  of  the  larynx. 

The  condition  remained  unchanged  for  the  next  ten  days,  and  then,  on  examination,  it  was 
found  that,  although  the  anterior  part  of  the  vocal  cords  came  into  approximation  as  before,  the 
arytenoids  did  not  move.  This  suggested  a  loss  of  action  in  the  arytenoideus  posticus ;  but 
on  phonation  the  arytenoids  approximated  normally. 

The  next  day  the  movements  of  the  diaphragm  and  of  the  palate  were  normal,  and  so  were 
the  movements  of  the  larynx ;  that  is  to  say,  the  approximation  of  the  cords  had  passed  ofl". 
But  the  movements  of  the  cords  were  still  uncertain  ;  they  sometimes  receded  normally  as  they 
should  on  inspiration  ;  at  other  times  they  wavered,  as  if  uncertain  what  to  do,  and  at  times 
remained  in  varying  positions  of  partial  abduction. 

A  week  later  all  the  symptoms  returned  again,  except  that  the  movements  of  the  palate 
were  not  so  exaggerated  as  at  the  time  of  admission. 

Three  days  later  the  symptoms  had  improved,  and  a  week  later  I  took  the  following  note. 
"  The  diaphragm  is  moving  naturally  and  so  is  the  palate  ;  the  vocal  cords  seem  to  be  uncertain, 
moving  constantly  with  ordinary  respirations,  so  that  in  no  two  consecutive  respirations  do  they 
occupy  the  same  position.  In  the  morning  before  my  visit  the  cords  had  been  closely  approxi- 
mated, but  after  the  battery  was  applied  this  passed  ofl",  aud  now  the  cords  remain  always 
some  distance  from  the  middle  line." 

The  interrupted  cui-rent  was  frequently  applied  both  to  the  abdomen  and  also  to  the  throat, 
and  each  application  caused  improvement.  In  the  course  of  some  weeks  all  the  symptoms 
passed  ofl'  entirely,  and  the  patient  was  discharged  well. 

The  curious  admixture  in  this  case  of  paralysis  of  one  set  of  muscles  and  spasm  of  the  other 
is  remarkable. 

Diagnosis. — The  symptoms  are  very  striking,  viz.,  great  inspiratory 
dyspnoea  with  perfect  retention  of  voice.  Such  a  peculiar  combination  of 
laryngeal  symptoms  points  at  once  to  the  cause.  Other  combinations  of 
symptoms  are  similarly  suggestive  of  other  forms  of  laryngeal  affection. 
Thus  loss  of  voice  as  well  as  of  the  power  of  coughing  with  or  without  dyspnoea 
indicate  grave  organic  disease  of  the  larynx;  loss  of  the  power  of  coughing 


1  Riegel,  N.  Syd.  Soc.,  1877,  p.  309, 


*  L'Union  Medic,  1885,  31st  March, 
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without  loss  of  voice,  paralysis  of  one  vocal  cord  ;  and  loss  of  voice  without  loss  of 
the  power  of  coughing,  unimportant  adductor  paralysis,  probably  hysterical. 

Treatment. — The  most  important  part  of  the  treatment  consists  in  trache- 
otomy. As  long  as  the  dyspnoea  continues  the  patient's  life  is  in  constant 
danger ;  a  little  mucus  or  a  slight  laryngitis  suffices  to  produce  the  most  urgent 
symptoms  or  even  death,  so  that  tracheotomy  becomes  absolutely  necessary 
as  a  measure  of  precaution  and  should  be  performed  as  soon  as  possible  after 
the  diagnosis  has  been  made.  After  tracheotomy,  strychnia  and  electricity  are 
often  found  useful ;  or  the  general  remedies  suggested  by  the  condition  or  pre- 
vious history  of  the  patient  may  be  employed.  In  hysterical  cases  tracheotomy 
will  hardly  become  necessary ;  besides  general  treatment  the  larynx  should  be 
galvanised,  and  the  cases  in  children  which  foUow  tracheotomy  may  be  some- 
times cured  rapidly  by  the  passage  of  a  catheter  or  probe,  as  in  the  case  quoted. 

History. — In  the  way  of  history  there  is  but  little  to  record.  The  first 
case  was  described  by  Gerhardt  in  the  year  1862.  In  1876  Ziemssen  knew  of 
only  nine  published  cases,  but  Gordon  Holmes  in  1887  collected  records  of 
sixty.  The  chief  advances  made  have  been  in  the  distinction  between  the 
neuromuscular  and  the  mechanical  group  and  the  differentiation  of  the  former 
into  the  central  and  peripheral  forms.  The  first  myopathic  case  was  recorded 
by  Mackenzie  and  Hughlings  Jackson  in  1866.  For  many  of  the  recent 
advances  we  are  indebted  to  Semon. 

13.  PERICHONDRITIS,  NECROSIS,  AND  CARIES 

OF  CARTILAGE. 

In  the  neighbourhood  of  chronic  inflammatory  lesions  the  cartilages  may 
calcify,  and,  if  ulceration  subsequently  reach  cartilages  so  altered,  caries  and 
gradual  erosion  may  occur. 

When  the  inflammation  is  more  active,  and  especially  if  there  be  deep 
ulceration,  the  perichondrium  is  likely  to  become  involved  and  suppuration 
to  take  place  beneath  it.  It  thus  becomes  completely  separated  from  the 
cartilage,  which  necroses  and  lies  as  a  dead  mass  in  an  abscess  cavity,  the 
walls  of  which  are  formed  by  the  distended  and  thickened  perichondrium. 

The  abscess  sooner  or  later  bursts  either  into  the  air-passages  or  into  the 
surrounding  tissues ;  the  former  result  is  the  rule,  but  in  the  latter  case  air 
may  pass  with  the  pus,  and  emphysema,  which  may  extend  widely,  be  produced. 
The  emphysematous  tissues  are  not  unUkely  to  suppm-ate  and  thus  a  diffuse 
phlegmonous  inflammation  be  the  result. 

When  rupture  has  taken  place  a  chronic  discharging  abscess  will  be  left, 
which  will  continue  as  long  as  the  dead  cartilage  or  any  portion  of  it  remains. 
The  necrosed  cartilage  is  generally  removed  by  gradual  disintegration,  but  it 
is  occasionally  discharged  into  the  air-tubes  en  masse.  When  so  discharged 
it  may  be  expectorated,  but  there  is  always  the  risk  that  it  may  become 
impacted  and  produce  a  dangerous  or  fatal  paroxysm  of  dyspnoea,  just  as 
might  occur  with  any  other  foreign  body. 

When  the  dead  cartilage  has  been  completely  removed  in  either  of  these  ways 
the  possibility  of  healing  will  depend  upon  the  original  disease,  with  ^yhich  the 
necrosis  has  been  associated,  and  so  it  comes  that  there  is  practically  little  pros- 
pect of  cure,  except  in  cases  of  syphilitic  origin  ;  and  even  then  healing  will  be 
attended  with  so  much  cicatrization  and  contraction,  that  serious  and  permanent 
stenosis  is  likely  to  be  produced. 
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It  is  stated  ^  that  necrosis  of  the  cartilages  of  the  larynx  and  the  air- tubes,  like  necrosis  ot 
bone,  may  sometimes  be  dry,  i.e.,  attended  with  the  production  of  little  or  no  pus  ;  if  so  it  must 
be  even  still  rai-er  than  that  very  rare  affection,  dry  necrosis  of  bone.* 

The  pathological  processes  are  essentially  the  same  in  all  parts  of  the  air- 
passages,  but  they  dift'er  in  gravity  according  to  the  part  affected,  and,  as  will  be 
anticipated,  their  importance  is  greatest  when  the  cartilages  of  the  larynx  are 
involved. 

I.  IN  THE  LARYNX. — In  the  great  majority  of  cases  the  perichon- 
dritis is  secondary,  i.e.,  is  the  result  of  ulceration  near  the  cartilages  affected, 
the  ulceration  being  due  to  the  common  causes,  viz.,  tubercle,  syphilis,  and 
carcinoma. 

Bosworth,  excluding  tubercle  and  cancer,  found  in  33  cases  of  perichondritis  the  causes 
to  be  as  follows  : — 

Idiopathic  (no  obvious  cause)      .     9  Diphtheria  .....  1 

Sypliilis  9  Traumatic  1 

Typhoid  Fever    .       .       .       .11  Specific  disease  in  neck        .       .  2 

Ulceration  is,  however,  not  a  necessary  antecedent,  for  perichondritis  may 
occur  in  the  infiltration  stage  of  these  affections,  before  any  ulceration  has 
occTirred. 

The  same  may  be  said  of  the  Specific  Fevers.  In  some  the  perichondritis 
follows  inflammation  or  ulceration  in  the  larynx,  secondary  to  destructive  or 
suppurative  inflammation  in  the  pharynx,  as  in  scarlet  fever,  small-pox  and 
diphtheria. 

In  others  pharyngeal  lesions  are  absent,  and  the  perichondritis  is  not  con- 
nected with  any  obvious  primary  lesion  in  the  larynx. 

This  occurs  especially  in  typhoid  fever,  in  the  course  of  which  necrosis  of 
some  of  the  cartilages  of  the  larynx  or  of  the  epiglottis  is  not  altogether  rare. 

Liining^  collected  55  cases  of  perichondritis  after  typhoid  fever  and  found  the  various 
cartilages  affected  in  the  following  numbers  : — 

Cricoid  _  22       I      Cricoid  and  arytenoid         .       .  14 

Arytenoid  ^  Cricoid  and  thyroid     ...  5 

Thyroid  2      |      Cricoid,  thyroid,  and  arytenoid    .  3 

In  other  words,  the  cricoid  alone  or  with  others  in  39  ;  the  arytenoid  alone  or  with  others  in 
26;  the  thyroid  alone  or  with  others  in  10. 

In  typhoid  fever  this  lesion  is  usually  described  as  commencing  as  a 
perichondrial  infiltration,  which  is  held  to  be  of  the  same  nature,  to  run  the  same 
course,  and  to  break  down  in  the  same  way  as  the  infiltration  in  the  intestines. 
Bacteriological  investigation  has  recently  thrown  doubt  upon  the  identity  of  the 
two  processes,  for,  in  many  cases  at  any  rate,  the  typhoid  bacillus  has  not  been 
discovered,  but  some  other  bacillus,  commonly  a  streptococcus. 

It  is  possible  that  the  perichondritis  is  not  primary  in  the  strict  sense  of  the 
term,  but  is  the  result  of  previous  ulceration  near  to  the  affected  part.  Laryn- 
geal ulceration  is  a  much  commoner  lesion  in  the  course  of  typhoid  fever  than  is 
usually  supposed. 

Thus  Kanthack  *  has  shown  that  in  fatal  cases  of  typhoid  fever  ulcerations  of  some  part  of  the 
larynx  are  found  in  no  leas  than  26  per  cent.  Of  all  cases,  i.e.,  including  the  non-fatal  cases, 
the  frequency,  as  deteimined  by  laryngological  examination,  has  been  placed  by  Schrotter  at 
30  per  cent. 

In  other  cases  of  typhoid,  perichondritis  and  necrosis  have  been  observed  to 
occur  without  marked  infiltration.    This  form  has  been  regai-ded  as  a  kind  of 


'  Schrotter,  fVien.  med.  Woch.,  1888,  Nos.  2  and  3.  "  Holmishead,  Lancet,  1888,  i.  112. 

Arch.f.  kl.  Chir.,  xxx.  p.  225.  *  St.  Barthol.  Hasp.  Rep.,  1896. 
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decubitus,  and  referred  to  pressure  of  the  laryngeal  cartilages  against  the  spine  in 
feeble  patients  who  have  been  lying  long  upon  their  backs  in  bed. 

Similar  necrosis  {deeubitus-necrosis  of  Dittrich)  has  been  recorded  in  pro- 
tracted cases  of  small-pox  and  in  glanders  (Eve).  I  have  met  with  a  similar 
condition  myself  in  a  case  of  chronic  renal  disease. 

In  all  the  foregoing  forms  the  perichondritis  is  usually  described  as 
secondary. 

Whether  perichondritis  is  ever  primary,  i.e.,  whether  it  ever  arises  as  an 
idiopathic  aflfection,  independently  of  any  of  the  causes  mentioned,  is  a  question 
which  has  led  to  much  discussion.  Some  authorities,  like  Heinze,  deny  it 
altogether ;  Morell  Mackenzie  observed  it  in  the  course  of  catarrhal  laryngitis ; 
Ziemssen  also  records  two  cases ;  and  a  few  have  been  recorded  recently.  The 
difi&culty  is  chiefly  one  of  diagnosis,  for  it  is  often  impossible  to  be  sure  during  life 
that  all  the  causes  mentioned  have  been  positively  excluded,  and  many  a  case 
which  has  been  diagnosed  as  primary  perichondritis  proves  subsequently  to  be 
secondary. 

Inflammation  need  not  necessarily  proceed  to  suppuration,  but  may  caiise 
chronic  changes  resulting  m  cicatricial  lesions ;  these  almost  invariably  spread  to 
the  neighbouring  joint,  where  adhesions  are  produced  which  may  Umit  movement 
or  even  fix  the  joint  entirely. 

Where  the  arytenoid  and  crico-arytenoid  joints  are  involved  the  cords 
often  assume  a  position  of  close  approximation.  The  cases  thus  come  to 
resemble  abductor-paralysis,  from  which  it  may  be  very  difficult  to  distinguish 
them. 

Perichondritis,  as  already  stated,  is  usually  found  in  connection  with  tubercle, 
syphilis,  or  cancer. 

Of  44  cases  analysed  by  Morell  Mackenzie,  tubercular  disease  was  present  in  19,  cancer  in  10, 
sypbilis  in  6,  typboid  fever  in  4,  cbronic  laryngitis  in  2,  and  3  cases  were  tbougbt  to  be 
primary.  Retslag  found  tubercle  in  10  oases  out  of  20,  but  of  the  rest  no  less  tban  8  were  due 
to  typhoid  fever. 

The  frequency  with  which  the  diff'erent  laryngeal  cartilages  are  afiected  does 
not  seem  to  have  been  exactly  determined  yet. 

In  Retslag'si  20  cases  the  cricoid  was  affected  in  11,  the  thyroid  in  3,  the  cricoid  and 
epiglottis  in  2,  the  cricoid  and  arytenoid  in  1,  and  the  thyroid  and  arytenoid  in  1.  My  own 
observation  would  have  led  me  to  think  with  Schrbtter,  that  the  arytenoid  was  much  more 
frequently  attacked  than  these  figures  show.  Of  33  cases  collected  by  Bosworth,  the  cricoid 
was  involved  in  23,  the  thyroid  in  3,  the  arytenoid  in  4,  the  cricoid  and  thyi-oid  m  1,  and  aU 
the  cartilages  together  in  2. 

Symptoms. — The  symptoms  of  perichondritis  are  not  characteristic.  We 
should  expect  that  the  inflammation  would  cause  local  pain  and  tenderness,  and 
the  swelling  produce  dyspnoea ;  these  are  the  common  symptoms,  but  they  may 
sometimes  be  absent,  and,  when  present,  may  be  due  to  other  causes,  so  that 
they  are  not  conclusive.  The  laryngoscope  provides  the  only  means  of  positive 
diagnosis,  and  even  this  is  not  always  adequate. 

When  perichondritis  develops  in  the  course  of  chronic  laryngeal  disease, 
its  access  is  often  indicated  by  the  development  of  local  pain  and  tenderness 
which  had  not  been  present  previously,  by  fresh  swelling  in  the  seat  of 
one  of  ■  the  cartilages,  and,  when  the  abscess  has  burst,  by  an  increase  m 
the  amovmt  of  laryngeal  discharge. 

I  Wien.  klin.  Woch.,  1888,  p.  25. 
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Pronounced  dyspnoea  is  not  a  necessary  symptom,  but  an  accident,  and  the 
result  of  various  causes.    It  may  be  due  : — 

1.  To  the  inflammatory  swelling,  i.e.,  to  the  abscess  itself  and  the  oedema 
round  it. 

If  so  it  will  be  relieved  at  once  when  the  abscess  bursts  or  is  incised.  The 
reason  that  the  signs  of  abscess  are  not  usually  more  marked  is  that  the 
majority  of  the  cases  occur  in  the  course  of  ulceration,  so  that  the  discharge 
takes  place  quite  early  through  the  base  of  the  ulcer,  and  little  tension  is 
developed. 

■2.  To  immobility  and  fixation  of  one  or  both  cords  in  the  middle  line 
This  may  be  produced  by  the  defective  action  of  the  abductors  (postici)  owing 
to  their  loss  of  insertion  into  the  cartilages,  the  cricoid  on  the  one  hand  and  the 
arytenoid  on  the  other,  but  it  may  be  also  the  result  of  chronic  inflammation  in 
or  more  commonly  round,  the  crico-arytenoid  joints,  which  have  thus  become  fixed 
in  a  position  of  adduction. 

3  Where  the  necrosis  is  extreme  the  larynx  may  so  far  lose  its  stifi-ness  as 
to  collapse.  This  is  a  rare  occurrence  ^ ;  and  it  is  certainly  remarkable  how  extreme 
the  destruction  of  cartilage  may  be  without  collapse  occurring,  the  air-passages 
being  kept  patent  by  the  brawny  inflammatory  induration  which  in  such  an 
advanced  case  surrounds  the  necrosed  cartilages. 

nf  fJf'fl"'  ^-A^^l  of  laryngeal  cancer  wMcli  I  have  recorded,^  the  only  cartUage  leff  was  a  piece 

su^ScaSr^i  '^°i-.t/r°'r'^  P'^ti^^*  'ii^'i  of  exhaustion  and  not  of 

suHocation,  and  indeed  suffered  little  from  dyspncea  throughout. 

4.  To  stenosis  resulting  from  cicatricial  contraction. 

dur^tion*^*^^'  ^^'^     Practically  not  met  with  except  in  syphilitic  cases  of  long 

5.  When  the  dyspnoea  occurs  in  a  paroxysm  it  may  be  due  to  some  sudden 
inflammatory  oedema,  or  to  the  detachment  and  impaction  of  the  necrosed  carti- 
lage, the  first  being  by  far  the  commoner  cause. 

Diagnosis.  —  The  diagnosis  of  the  afi'eetion  presents  few  difficulties- 
the  swelling  visible  with  the  laryngoscope,  the  history  of  the  case,  and  the 
symptoms  present  are  usually  sufiicient.  It  is,  however,  by  no  means  so  easy 
to  determme  the  cause.  This  difficulty  is  greatest  in  the  case  of  cancer. 
Jixtreme  infiltration  of  the  cricoid,  thyroid,  and  neighbouring  tissues,  with  the 
occurrence  of  haemorrhage  from  the  larynx,  is  strongly  in  favour  of  cancer, 
but  neither  of  these  symptoms  is  conclusive. 

Prognosis.— The  prognosis  is  always  gloomy,  for  though  it  is  true  that 
perichondritis  rarely  kills,  except  where  tracheotomy  has  been  too  long  deferred 
or  pneumonia  has  resulted  from  the  passage  of  some  of  the  secretions  into  the 
larynx,  still  it  is  very  unlikely  to  get  well. 

As  long  as  any  part  of  the  necrosed  cartilage  remains  in  the  larynx  the 
discharge  will  be  a  constant  source  of  distress.  Even  if  the  dead  cartilao-e  be 
got  rid  of,  the  original  disease  has  still  to  be  reckoned  with,  and  this  in  itself 
IS  in  most  cases  incurable. 

If  not  of  itself  fatal,  perichondritis  may  greatly  accelerate  the  course  of  the 
original  disease  and  add  to  the  misery  of  the  patient. 

Practically  the  only  chance  of  healing  is  in  the  syphilitic  cases,  and  even 
then  serious  stenosis  will  probably  be  left  which  will  necessitate  tracheotomy 
and  the  wearing  of  a  cannula  for  the  rest  of  life. 

Treatment.— It  will  be  necessary  of  course  to  treat  the  general  condition 
ot  the  patient  as  well  as  the  local  disease,  if  there  be  one,  to  which  the 

*  Of.  Franks!,  CtrUt.  f.  LaryngL,  iv.  103.  a  Tra7is.  Path.  Soe.,  1887. 
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perichondi'itis  is  secondary ;  thus  in  syphilitic  cases  iodide  of  potassium 
should  be  given  in  full  doses  and  some  mercui'ial  rubbed  in  externally  over  the 
larynx. 

Locally  the  inflammation  may  be  combated  by  the  usual  remedies. 

For  the  pain  and  cough  opium  may  be  given  internally,  or  opiimi  and 
cocaine  applied  locally.  The  pain  on  swallowing,  which  may  cause  the  patient 
to  look  forward  to  meal-times  with  dread,  may  be  greatly  relieved  by  painting 
the  pharynx  and  neighbouring  parts  about  the  glottis  with  cocaine  a  short  time 
before  food  is  given. 

The  swelling  may  be  relieved  by  scarification  or  the  abscess  laid  open  if 
necessary  with  the  lancet, 

If  the  dyspnoea  be  considerable,  tracheotomy  must  not  be  too  long  delayed. 

If  stenosis  develop,  the  stricture  may  be  treated  on  the  usual  lines  by  means 
of  cones,  or  graduated  tubes  with  or  without  previous  incision. 

It  has  been  proposed  to  deal  with  the  necrosis  locally,  i.e.,  to  open  the 
larynx  and  excise  the  dead  cartilage.  The  operation  has  been  successfully 
performed,  but  its  ultimate  success  or  usefulness  in  any  case  depends  almost 
entirely  upon  the  nature  of  the  primary  disease. 

II.  IN  THE  TRACHEA  AND  BRONCHI.— In  the  trachea  per- 
haps the  most  frequent  cause  is  the  mechanical  injury  produced  by  the  end  of  a 
badly-fitting  tracheotomy  tube,  when  it  has  been  long  worn :  otherwise  in  the 
trachea  and  bronchi  perichondritis  and  necrosis  of  cartilage  are  rare  and  almost 
invariably  associated  with  the  ulceration  of  tubercle,  syphilis,  or  malignant 
disease. 

The  symptoms  are  indefinite ;  generally  those  of  bronchitis  or  tracheitis,  as 
the  case  may  be ;  but  if  there  were  great  swelling  there  might  be  much  dyspnoea 
as  the  result  of  the  stenosis  produced  by  it. 

In  the  trachea  there  would  probably  be  some  external  swelling,  which  would 
be  tender  on  pressure  and  might  even  fluctuate.  If,  as  sometimes  occurs,  the 
abscess  bursts,  not  internally  but  externally,  into  the  tissues  of  the  neck, 
diffuse  subcutaneous  emphysema  may  develop,  and  this  may  be  followed  by 
suppuration. 

I  do  not  know  that  the  cartilages  have  ever  been  excised  m  the  trachea, 
but,  though  a  delicate  operation,  it  might  be  practicable  in  appropriate  cases,  if 
the  diagnosis  had  been  correctly  made  and  the  seat  of  lesion  accurately  fixed. 

In  the  bronchi  nothing  is  possible  except  general  treatment. 

Necrosed  cartilages  both  from  the  trachea  and  bronchi  are  sometimes  ex- 
foliated and  coughed  up,  but  this  is  a  rare  event. 

In  syphilitic  cases  a  cure  may  sometimes  result,  but,  as  in  the  larynx,  the 
risk  of  subsequent  stenosis  is  considerable. 

14.  LARYNGITIS  TUBERCULOSA— LARYNGEAL 

PHTHISIS. 


Laryngitis  is  a  very  common  affection  in  phthisis,  and  is  then,  in  most  cases, 
associated  with  lesions  which  are  undoubtedly  tubercular,  and,  even  when  the 
lesions  are  not  characteristic,  microscopical  investigations  prove  that  they  are  far 
more  frequently  tubercular  than  has  been  hitherto  supposed. 

Laryngeal  tuberculosis  is  most  frequently  met  with  (1)  as  a  peculiar  mhl- 
tration  and  ulceration,  but  it  may  also  occur  in  the  form  of  (2)  follicular  ulceration, 
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(3)  superficial  erosion  or  ulceration,  (4)  occasionally  as  a  miliary  granulation,  and 
(5)  as  a  papillary  tumour. 

The  occurrence  of  acute  miliary  tuberculosis  of  the  larynx  has  been  denied,  but 
cases  have  been  recorded,  both  in  acute  general  tuberculosis  and  in  the  course  of 
chronic  tuberculosis  both  of  the  lai-ynx  and  of  the  lung.^ 

Tubercles  in  the  larynx  do  not  differ  in  constitution  from  tubercles  else- 
where, indeed,  as  Virchow  long  ago  pointed  out,  the  larynx  is  one  of  the  best 
places  for  the  study  of  them.  Their  only  peculiarity  in  the  larynx  consists  in  the 
smallness  of  their  number  and  size,  and  in  the  large  amount  of  infiltration  with 
which  they  are  usually  attended. 

As  a  rule  they  are  not  visible  to  the  naked  eye,  aud  even  in  cases  of 
undoubted  tubercular  ulceration  it  is  only  rarely  that  they  can  be  seen  at  the 
margin  of  the  ulcer,  but  on  microscopical  examination  they  are  common  enough, 
and  that  often  without  any  ulceration. 

They  are  usually  seated  in  the  deeper  layers  of  the  mucosa,  the  basement 
membrane  and  the  epithelium  over  them  being  intact.  The  swelling  is  due  to  a 
small-celled  infiltration  and  is  not  a  simple  oedema. 

As  the  affection  goes  on  to  ulceration  the  epithelium  is  shed  and  the  basement 
membrane  disappears ;  thus  an  ulcer  is  developed,  the  base  of  which  is  formed  of 
the  degenerating  tubercular  infiltration. 

As  the  ulcer  extends  it  may  spread  along  the  surface  or  into  the  deeper 
tissues. 

The  mucous  glands  and  ducts  are  often  preserved  intact  for  some  time,  even 
in  the  midst  of  dense  tubercular  infiltration ;  but  they  are  sometimes,  on  the 
other  hand,  the  first  structures  to  be  involved,  and  that  either  at  the  mouth  of 
the  ducts  or  in  the  acini.  This  form  constitutes  the  so-called  follicular  ulcer, 
which  it  is  very  difficidt  to  distinguish,  except  by  microscopical  examination,  from 
the  glandular  affection  due  to  simple  catarrh.  The  same  difficulty  arises  in  the 
case  of  the  early  epithelial  changes  described  as  erosions  or  catarrhal  ulcers.  The 
fact  that  the  tubercles  are  so  often  deep-seated,  and  that  the  epithelium  and 
basement  membrane  over  them  are  intact,  led  Heinze  to  deny  that  the  primary 
superficial  lesions  were  really  tubercular,  but  this  opinion  has  proved  to  be 
incorrect. 

The  vessels,  as  elsewhere,  are  obliterated  in  the  centre  of  a  tubercle,  the 
veins  early  but  the  capillaries  later ;  the  arteries,  if  not  obliterated,  are  in  a 
condition  of  periarteritis. 

When  the  vessels  are  obliterated,  necrotic  changes  may  follow  and  lead  to  a 
rapid  extension  of  the  mischief. 

The  muscles  may  remain  for  long  unaltered  in  the  midst  of  dense  infiltration, 
but  if  not  involved  in  the  ulcerative  process  they  subsequently  undergo  granular 
degeneration  and  atrophy,  either  as  the  result  of  pressure  or  of  interference 
with  their  blood  supply. 

The  nerves,  of  course,  are  involved  also,  so  that  peripheral  lesions,  either  of 
the  fine  branches  or  of  the  nerve-endings,  may  explain  some  of  the  paralyses 
observed  in  the  course  of  the  disease,  which  cannot  be  referred  to  gross  disease 
of  the  nerve-trunks ;  but  in  many  cases  the  motor  defects  are  the  result,  not  of 
any  affection  of  the  nerves,  but  of  the  muscles  themselves,  or  else  are  due  to 
inflammatory  changes  set  up  in  the  joints  and  fixing  them.  An  interesting  case 
of  adhesive  arthritis  fixing  the  cords  in  the  position  of  extreme  adduction  is  recorded 
by  Kidd.2  . 

'  Gougueulieim  and  Tissier,  Phthisic  larijngic,  pp.  120  and  147.  Friinkel,  Berl.  klin. 
Wuch.,  Nov.  1876. 

2  Lancet,  Mar.  29,  1889. 
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The  lymphatic  glands  outside  the  larynx  are  rarely  enlarged  as  the  conse- 
quence of  intra-laryngeal  tubercle,  any  more  than  they  are  in  syphilitic  or  in 
malignant  disease  of  the  larynx. 

If  the  cartilages  are  involved,  acute  perichondritis  may  be  set  up,  and  they 
necrose,  but  if  not,  they  may  undergo  other  chronic  degenerative  changes. 
Thus  they  may  become  calcified  or  even,  it  is  stated,  ossified,  and  in  the 
cartilages  so  altered  caries  may  occur.  As  a  rule  the  cartilages  escape  unless 
the  ulceration  extends  directly  to  them,  but  in  some  rare  cases  they  may  be  affected 
before  the  ulceration  reaches  them. 

Chronic  tubercular  laryngitis  may  lead,  like  other  forms  of  chronic  laryngitis, 
to  the  formation  of  polypoid  vegetations,  composed  of  a  soft  connective  tissue. 
Some  of  these  are  really  tubercular  and  contain  caseous  nodules  and  bacilli. 
They  are  somewhat  rare,  and  are  difficult  to  diagnose  from  simple  papillomata,  but 
papillary  growths  on  the  posterior  aspect  of  the  larynx,  e.g.,  in  the  inter-arytenoid 
region,  are  usually  tubercular,  while  those  on  the  anterior  part  are  usually  not. 

The  seat  of  predilection  of  tubercular  disease  in  the  larynx  is  determined 
greatly  by  movement  and  exposure  to  infection.  The  favourite  seats,  in  order  of 
liability,  are  (1)  the  posterior  part  of  the  vocal  cords,  (2)  the  inter-arytenoid 
folds,  (3)  the  laryngeal  surface  of  the  arytenoid  cartilage,  (4)  far  less  frequently 
the  epiglottis  and  ventricular  bands,  and  lastly  the  sub-glottic  region. 

Lebert  gives  the  following  statistics  for  80  cases  of  tubercular  ulceration  : — the  vocal  cords 
were  affected  alone  in  83  per  cent,  and  with  other  parts  of  the  larynx  in  39  per  cent,  more,  the 
epiglottis  alone  in  13 "5  per  cent.,  and  the  sub-glottic  region  in  4'8  per  cent.  Infiltration 
existed  alone  without  ulceration  in  8 '5  per  cent. 

The  ulceration  in  the  larynx  is  usually  the  result  of  infection  from  the  lung, 
and  in  this  connection  it  is  interesting  to  know,  as  Kidd  has  pointed  out,  that  it 
is  on  the  posterior  surface  of  the  larynx  that,  in  foggy  weather,  the  fog-stained 
sputum  is  seen  to  lie.  The  superficial  erosions  or  catarrhal  ulcers,  if  not 
themselves  of  tubercular  origin,  are,  no  doubt,  the  predisposing  causes  of  the 
infection. 

The  affection  is  generally  unsymmetrical,  i.e.,  one  side  is  affected  either  alone, 
or  to  a  greater  extent  than  the  other ;  but  where  both  sides  are  involved  it  is 
usually  the  symmetrical  or  corresponding  parts  that  are  the  seats  of  disease. 

Although  all  forms  of  tuberciilar  lesion  may  be  met  with  in  the  same  larynx, 
still  each  may  exist  alone. 

Swelling  is  often  the  most  prominent  feature  in  tubercular  laryngitis,  though 
it  varies  greatly  in  extent  and  position  in  different  cases.  It  is  not  an  oedema, 
but  an  infiltration.  It  difiers  from  oedema  in  its  pale  reddish  yellow  colour  and 
in  its  density,  the  section  being  firm  and  yielding  but  little  serum. 

It  may  be  widespread  and  involve  all  the  parts  about  the  glottis,  but,  in  spite 
of  this,  it  rarely  produces  actual  stenosis. 

When  limited  to  the  arytenoid  region  the  swelling  has  a  characteristic 
pyriform,  conical,  sugar-loaf  shape.  In  the  inter-arytenoid  space  it  may  be 
sufficient  to  interfere  with  the  approximation  of  the  cords.  The  false  cords  are 
often  so  much  swollen  as  to  overhang  the  true  and  hide  them  from  view  and  to 
obliterate  the  ventricles  of  Morgagni. 

The  epiglottis  when  infiltrated  assumes  a  cylindrical  turban-like  shape.  It  is 
often  no  longer  vertical,  but  projects  backwards  and  is  capable  of  but  limited 
movement.  The  true  cords  exhibit  little  actual  swelling,  and  though  the 
microscope  shows  that  they  are  infiltrated,  definite  tubercles  are  not  common  in 
them. 

Ulceration  of  the  larynx  is  rare  except  in  phthisis. 
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Heinze  states  that  not  more  than  5-2  per  cent,  are  due  to  other  causes,  that  is  to  say,  that  of 
100  cases  of  laryngeal  ulceration  due  to  all  causes,  in  94-8  the  patients  are  the  subiects  of 
pulmonary  phthisis. 

The  usual  distribution  of  the  lesion  is  shown  by  the  following  analysis  of  fifty 
cases  made  by  Heinze : — 


True  vocal  cords    .       .       .       .    40  - 

Arytenoids  .....  23 
Epiglottis     .       .       .       .  .26 


( Both  27 

One  10 

Anterior  commissure    ...  3 


The  arytenoid  region  is  a  favourite  seat,  and  the  cartilages  and  the  crico- 
arytenoid joints  are  then  likely  to  suffer.  In  the  inter-arytenoid  space,  ulceration 
IS  common,  but  it  is  often  very  difficult  to  see  with  the  laryngoscope  on  account 
of  the  swelling. 

The  vocal  cords  are  still  more  frequently  affected.  In  the  early  stage  they 
are  congested,  have  lost  their  polish,  present  linear  or  superficial  erosions,  and 
the  edge  is  often  finely  serrated. 

The  first  sign  of  ulceration  is  often  visible  at  the  junction  of  the  posterior  and 
middle  third.  When  ulceration  is  advanced  the  edges  of  the  cords  are  ragged 
-and  the  tags  may  look  like  polypi,  the  margins  are  thickened  and  irregular,  and 
their  attachment  to  the  vocal  processes  of  the  arytenoids  may  become  broken 
through. 

The  epiglottis  is  less  frequently  ulcerated  and  hardly  ever  alone.  It  usually 
becomes  involved  by  the  extension  of  ulceration  from  the  parts  adjacent,  especially 
the  arytenoid  region.  The  ulceration  is  usually  near  the  base  on  the  laryngeal 
surface,  but  it  is  occasionally  on  the  edge.  The  lingual  surface  is  never  affected 
alone. 

The  ulcers  are  shallow,  superficial,  follicular  and  often  confluent.  Such 
ulcers  are  rare  in  other  parts  of  the  larynx  except  over  the  cricoid,  but  in  the 
trachea  they  are  common. 

It  is  difficult  during  life  to  say  whether  the  follicular  or  glandular  ulcers  are 
simple  or  tubercular,  but  practically  in  a  case  of  phthisis  nearly  all  such  lesions 
prove  to  be  tubercular,  and  the  same  remark  applies  to  erosions  and  superficial 
ulcers. 

Polypoid  tubercular  vegetations  are  rare  and  are  often  difficult  to 
distinguish  by  the  laryngoscope  from  the  tags  of  infiltrated  tissue  left  by 
ulceration. 

The  earliest  case  of  the  kind  was  described  by  Andral,  but  MandP  was  the  first  to  draw  the 
distinction  between  tubercular  polyps  and  other  forms  of  laryngeal  tuberculosis.  He  maintained 
that  such  a  polyp  in  the  larynx  might  be  the  first  manifestation  of  tubercle  and  might  even  Dre- 
cede  any  lesion  in  the  lung.  ^ 

Rare  as  these  tubercular  tumours  are,  a  sufficient  number  has  been  recorded 
for  the  following  account  to  be  given  of  them. 

Their  favourite  seats  are  the  base  of  the  epiglottis,  the  inter-arytenoid  space 
and  the  sub-glottic  region,  but  they  may  also  occur  in  almost  any  part  ^ ;  on  the 
true  cords,^  on  the  false  cords,*  and  on  the  wall  of  the  ventricles.^ 

1  Afal.  d.  Lar.,  1872,  p.  678,  pi.  vii.  fig.  2.    J.  Mackenzie,  Arch,  de  Mpd.,  viii.  109. 
Gouguenheim  and  Tissier,  I.e.    Avellis— three  cases  recorded,  with  literature,  Dcutsch.  mcd. 
^ocA.,  1891,  6th  August. 

Kidd,  Med.  T.  and  G.,  1884,  6th  August.    St.  Barthol.  Hosp.  Bep.,  1885. 
Hering,  Curabiliti  de  la  Pkthisie  larijngdc,  1887,  p.  42. 
"  Schnitzler,   Wien  med.    Woch.,  April  1883.    Hennig,  Berl.  klin.    JVoch.,  1888,  564. 
-A  good  microscopical  description  is  given  by  Nasse,  Dcutsch.  med.  Woch.,  1887,  p.  307. 
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They  are  usually  solitary,  but  may  be  multiple,  and  even  by  their  number 
cause  obstruction  to  breiithiug ;  they  vary  much  in  size,  for  though  usually  small, 
they  are  sometimes  as  large  as  a  hazel  nut,  occasionally  sessile,  but  usually  more 
or  less  pedunculated  ;  of  a  pale  rose  or  yellowish  red  colour ;  of  slight  consistency,' 
especially  towards  their  insertion,  so  that  they  are  not  infrequently  broken  off 
and  coughed  up ;  their  structui-e  is  that  of  young  connective  tissue,  but  their 
base  is  often  caseous  and  contains  bacilli. 

Gouguenheim  records  a  case  in  which  dyspnoea  was  caused  by  a  cauliflower  gi'owth  extending 
from  the  base  of  the  epiglottis  to  the  anterior  insertion  of  the  vocal  cords.  Tracheotomy  became 
necessaiy,  after  which  the  growths  were  removed  and  found  to  contain  bacilli.  The  growth 
recurred  and  was  removed  on  several  occasions,  and  after  a  time  the  tracheotomy  tube  was 
dispensed  with.    No  physical  signs  had  developed  in  the  chest  up  to  the  time  of  recording. 

In  the  sub-glottic  region  tubercular  lesions  are  much  less  frequent  and 
important.  There  is  as  a  rule  but  little  infiltration,  but  if  the  cricoid  be 
involved  there  may  be  so  much  swelling  as  to  cause  considerable  stenosis.  The 
ulcers  are  superficial  and  follicular,  like  those  in  the  trachea,  to  which  in  its 
lesions  this  region  presents  more  resemblance  than  it  does  to  the  larynx. 

The  frequency  of  tubercular  laryngitis  in  phthisis  is  very  difiicult  to  deter- 
mine except  by  post-mortem  examination;  for,  in  the  first  place,  tubercular 
lesions  may  exist  in  the  larynx  without  any  symptoms ;  secondly,  lesions  may 
exist  and  be  recognised  in  the  larynx  which  can  only  be  proved  to  be  tubercular 
by  microscopical  examination  ;  and  lastly,  the  disease  in  the  larynx  may  so  mask 
the  physical  signs  in  the  chest  as  to  cause  well-marked  disease  in  the  lungs  to  be 
missed. 

Heinze  examined  50  consecutive  fatal  cases  of  phthisis,  with  the  result  of  finding  only 
3  in  which  tubercle  did  not  exist  either  in  the  larynx  or  in  the  trachea  or  in  both. 

In  the  larynx  alone  in  23.  In  both  the  larynx  and  trachea  in  24.  In  the  trachea  alone- 
in  2. 

In  the  larynx  the  ulcers  were  evidently  tubercular  in  39  cases  and  not  evidently  tubercular 

\n  the  trachea  the  ulcers  were  tubercular  in  18  and  not  tubercular  in  8,  but  in  all  these  8 
there  was  tubercular  ulceration  also  in  the  larynx. 
Expressed  as  percentages — 

Tubercular  ulcer  was  present  in  the  larynx  alone  in  40-8  per  cent. 

Tubercular  ulcer  was  present  in  the  larynx  and  trachea  in  22-4  per  cent. 

Tubercular  ulcer  of  the  larynx  was  associated  with  non-tubercular  ulcer  of  the  trachea  in 

16  '3  per  cent.  ^^.1.1         •    1  n  o 

Tubercular  ulcer  of  the  ti-acbea  was  associated  with  non-tubercular  ulcer  of  the  larynx  m  10-2 

per  cent.  1  /.     j  •    ,  r.  ^ 

TQceration  (non-tubercular)  of  larynx  without  ulceration  of  trachea  was  found  in  4-0  per  cent. 
There  was  no  case  of  ulceration  in  both  trachea  and  larynx  which  was  non-tubercular  in 
both  alike,  and  also  no  case  of  non-tubercular  ulceration  of  trachea  without  tubercular  ulcera- 
tion of  the  larynx. 

The  figures  given  by  different  observers  vary  greatly,  but  the  differences 
depend  chiefly  upon  whether  they  are  derived  from  observations  made  by  the 
laryngoscope  during  life  or  by  ijost-mortem  examination. 

Thus,  out  of  100  living  patients,  Morell  Mackenzie  found  tubercular  laryngitis  in  33,  and 
Heinze,  out  of  a  much  larger  number,  in  30  -6  per  cent.  (VaVsr):     ,  ,    ,  ■>  ^,  , 

Oi-merod  "  out  of  100  out-patients  suffering  from  phthisis  of  the  lungs,  found  the  larynx 
healthy  in  25  only.    The  arytenoid  was  affected  alone  in  16,  and  with  other  parts  in  14  more. 

It  may  be  Stated  in  general  that  of  phthisical  patients  about  30  per  cent, 
have  some  form  of  tubercular  ulceration  in  the  larynx,  but  not  more  than  about. 
12  per  cent,  have  it  in  an  active  form  at  the  time  of  death. 

'  St.  Barlh.  Hosp.  Hep.,  xviii.  49,  1882. 
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Sex.  — Like  pulmonary  tuberculosis,  tubercular  laryngitis  is  most  frequent 
in  males  (2-7  to  1,  Morell  Mackenzie;  4-5  to  1,  Heinze),  and  between  the 
ages  of  20  to  30,  but  it  is  said  to  be  fatal  at  a  later  age  in  males  (40  to  50) 
than  in  females  (30  to  40). 

Occupation  seems  to  be  without  influence. 

Age. — The  following  table  shows  the  approximate  age  distribution  : — 


Mackenzie  (500  cases)  . 

0  to  10  1  10-20 
^  ,  ' 

20-30 

30-40 

40-50  1  50-60 

60-70 

70-80 

35 

194 

162 

109 

Bosworth  (376  cases)  . 

5  1  23 
V  ,  / 

67  1  27 

28 



130 

112 

94 

9 

3 

Percentage  of  (876  cases) 

7-2 

37 

31-5 

23-2 

1 

0-3 

Tubercular  laryngitis  is  extremely  rare  in  children. 

Heinze  refers  to  only  9  cases  out  of  400  under  the  age  of  14,  and  of  these  3  were  under  2 
years  of  age,  2  between  2  and  5,  and  the  remaining  between  10  and  15.  Morell  Mackenzie  met 
with  it  in  4  cases  between  5  and  10  years,  and  in  4  between  10  and  15.  Rheiner  records  a  case 
at  4  years  of  age,  but  the  youngest  on  record  was  met  with  in  a  baby  of  11  months  (Heinze).  ^ 

History.— Laennec  in  1819  was  the  first  to  insist  upon  the  tubercular  nature  of  the  laryngeal 
lesion  in  phthisis,  although  the  affection  had  been  described  by  Pettit  in  1790,  and  subsequently 
by  Portal  and  Sauvee.  After  Laennec's  time  opinion  was  divided  as  to  its  tubercular  nature, 
high  authorities  ranging  themselves  on  either  side.  ' 

The  most  important  recent  contributions  are  two,  the  one  by  Heinze  ^  in  1879,  and  the  other 
by  Gouguenheim  and  Tissier^  in  1889. 

LARYNGEAL  PHTHISIS  AND  PRIMARY  LARYNGEAL 
TUBERCULOSIS. — Tuberculosis  of  the  lung  and  larynx  are  usually  found 
associated  together,  but  not  invariably,  for  the  luug  affection  may  run  its  course 
to  the  end  without  the  larynx  being  involved. 

The  question  then  arises,  Is  that  true  also  of  the  larynx  1  May  tubercular 
laryngitis  run  its  course  and  the  patient  die  of  it  without  the  lungs  becoming 
affected ;  in  other  words,  is  there  such  a  thing  as  Larnygeal  Phthisis  1  In 
the  strict  sense  of  the  term  there  is  not.  Post-mortem  evidence  is  entirely 
against  it,  and  cases  recorded  without  post-mortem  examination  are  worthless  on 
account  of  the  difficulty  in  advanced  laryngeal  disease  of  determining  with  certainty 
the  condition  of  the  lungs. 

These  difficulties  of  diagnosis  are  well  illustrated  by  the  following  case: — A  youno-  man  of 
30  was  a  patient  of  mine  at  the  Chest  Hospital  with  advanced  tubercular  disease  of  the  larynx. 
The  j)ationt  had  completely  lost  his  voice  and  could  only  speak  in  a  hoarse  whisper  ;  the  re- 
spiration was  stridorous  and  noisy,  and  could  be  heard  so  loudly  all  over  the  chest  as  to'  deprive 
auscultation  of  any  value.  There  was  no  dulness  to  be  found  on  percussion  nor  any  defect  of 
shape  or  movement.  I  examined  the  patient  repeatedly  without  being  able  to  detect  signs  of 
pulmonary  disease,  and  I  began  to  wonder  if  I  had  got  a  case  of  true  laryngeal  phthisis  to  deal 
with.  Several  of  my  colleagues  also  examined  the  patient  with  me  and  failed  as  I  did  to  obtain 
any  direct  evidence  of  pulmonary  disease. 

The  patient  died  shortly  afterwards  of  asthenia,  and  on  the  autopsy  which  I  made  myself  I 
found  a  large  cavity  at  the  right  apex  2  or  3  inches  in  diameter,  surrounded  with  thick  walls  in 
which  caseous  masses  wore  abundant.  The  cavity  was,  without  doubt,  tubercular,  of  date  lono- 
antecedent  to  the  laryngeal  mischief.  ^ 

If,  then,  there  be  no  such  thing  as  laryngeal  phthisis  in  the  strict  sense  of  the 
term,  the  question  arises  whetlier  there  be  such  a  thing  as  pi-imary  laryngeal 
tuberculosis,  i.e.,  whether  the  larynx  may  be  affected  before  the  lung. 

1  Jahrb.  f.  Kindnrheilk,  1891,  vol.  xxxii.  RheindorflF  was  only  able  to  collect  20  recorded 
cases  in  the  year  1891. 

Die  Kehllcopf.  Schwudsucht,  Leipzig,  1879.  »  Phthisic  laryngde,  1889. 
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This  was  formerly  denied  by  many  high  authorities,  but  the  existence  of  such 
cases  must  now  be  regarded  as  conclusively  established  although  their  rarity  is 
open  to  no  question. 

Orth  1  records  a  case  iu  which  the  lungs  were  at  the  time  of  death  still  quite  free.  In 
Frankel's  case  the  laryngeal  mischief  had  been  watched  for  five  years,  and  the  mischief  in  the 
lungs  was  evidently,  on  post-mortem  examination,  of  comparatively  recent  date. 

An  interesting  case  is  recorded  by  Demme^  in  a  child  of  4^  years,  who  died  of  tubercular 
meningitis,  in  whom  the  first  sign  of  tubercle  appeared  in  the  larynx,  and  the  thoracic  and 
abdominal  organs  were  found  quite  healthy  at  the  autopsy. 

In  the  overwhelming  majority  of  cases  the  limgs  are  the  prime  seat  of  the 
disease  and  the  larynx  only  becomes  involved  secondarily. 

Before  the  infective  nature  of  phthisis  was  established  the  affection  of  the 
larynx  was  explained  as  the  result  of  the  irritation  and  attrition  of  the  sputum 
as  it  was  projected  by  coughing  through  the  larynx,  but  it  is  clear  that  something 
more  than  simple  attrition  was  necessary,  for  no  such  lesions  were  found,  with 
anything  like  the  same  frequency,  in  chronic  bronchitis,  and  this  something 
more  was  infection.  It  was  accordingly  assumed  that  the  tubercular  infection  was 
at  first  superficial,  and  it  is  true  that  all  the  superficial  or  so-called  catarrhal 
lesions  mentioned  have  been  frequently  found  to  contain  bacilli  and  to  be, 
therefore,  tubercular  in  nature  at  the  time  of  examination ;  stiU  these  lesions  may 
have  been  simple  to  commence  with,  and  have  become  infected  subsequently. 
On  the  other  hand  the  demonstration  of  deep-seated  tubercles  beneath  intact 
epithelium  and  basement  membrane  shows  that  the  surface  cannot  be  the  only 
source  of  infection. 

There  must,  therefore,  be  two  sources  of  infection  in  the  larynx,  the  one 
deep-seated  and  connected  probably  with  the  blood-vessels,  the  other  superficial 
and  preceded  by  some  lesion  of  the  epithelium,  often  of  a  simple  nature,  such  as 
the  catarrhal  erosion  or  ulcer. 

Symptoms. — The  symptoms  are  those  of  laryngitis,  but  they  vary  much 
according  to  the  seat  and  extent  of  the  lesion,  and  even  with  considerable  mis- 
chief there  may  be  no  symptoms  at  all. 

The  relative  frequency  of  the  different  symptoms  is  thus  stated  by  Mackenzie— hoarseness 
30  per  cent,  dysphagia  30  per  cent,  soreness  in  the  throat  12-4  per  cent.,  cough  85  per  cent, 
dyspnoea  83  per  cent,  (but  both  of  these  latter  symptoms  may  depend  upon  the  co-existent  lung 
lesion).  Marked  laryngeal  dyspnoea  occurs  only  in  2 '2  per  cent,  and  is  of  sufficient  seventy  to 
call  for  tracheotomy  in  only  0-6  per  cent.  (Kidd,  0-4  per  cent). 

Weakness  of  the  voice  is  an  early  symptom  in  phthisis,  that  is  to  say,  the  voice 
gets  readily  tired  and  husky,  and  speakmg  is  attended  with  a  feeling  of  fatigue 
or  even  of  pain. 

Aphonia  is  generally  due  to  imperfect  movement  of  the  cords,  and  if  not 
fimctional  may  be  due  to  infiltration  or  degeneration  of  the  muscles  or  to  an 
aff'ection  of  their  nerves  or  blood-vessels. 

Hoarseness  or  loss  of  voice  depends,  as  a  rule,  directly  upon  the  lesions  in  the 
larynx,  which  diminish  the  elasticity  of  the  cords  or  impair  their  free  movement. 

Cough  is  a  constant  symptom,  but  is  often  to  be  associated  with  the  condition 
of  the  lungs  rather  than  with  that  of  the  larynx.  It  may  be  very  slight,  but  is 
sometimes  severe  and  paroxysmal,  and  may  be  almost  constant  day  and  night,  so 
as  to  break  the  rest  and  be  the  cause  of  great  distress. 

Pain  or  difficulty  in  sioallowing  is  not  rare,  and  is  met  with  commonly  where 
the  arytenoid  region  or  the  epiglottis  is  involved,  but  it  may  be  due  to  ulceration 
at  the  back  of  the  tongue,  in  the  phai-ynx,  or  in  the  a3Sophagus. 

1  Lehrl.  d.  Spec.  Pathol.  Anat.,  p.  319.    Deuisch.  Med,  Wocli.,  1886,  490. 
a  Vi/rchow.  Jahresber.,  1883,  ii.  642. 
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On  the  other  hand,  the  epiglottis  may  be  considerably  affected  without 
dysphagia  or  any  other  symptom  except  that  the  patient  has  to  swallow  with 
extra  care ;  it  may  even  be  entirely  destroyed  without  the  food  passing  into  the 
larynx. 

Salivation  has  been  described,  but  is  probably  due  rather  to  the  difficulty 
in  swallowing  than  to  an  actual  increase  in  the  secretion. 

Pain  and  tenderness  on  pressure  over  the  larynx  are  not  often  experienced, 
unless  there  be  perichondritis  or  some  inflammation  round  the  larynx. 

Laryngeal  dyspnoea  is  rare,  and  it  is  remarkable  how  large  the  amount 
of  swelling  may  be  without  obstruction  to  the  entra.nce  of  air.  Laryngeal 
stenosis,  which  is  so  common  in  syphilitic  and  malignant  disease,  is  rare  in 
tubercular  affections. 

Hcemorrhage  from  a  tubercular  larynx  has  been  described,  but  it  must  be 
extremely  rare.^  It  is  hardly  to  be  diagnosed  except  by  actual  observation  of 
the  bleeding  spot  with  the  laryngoscope,  but  it  is  stated  by  Albers  that  the 
blood  is  brought  up  without  coughing,  and  that  the  sputum  is  not  stained  for 
some  hours  afterwards  as  in  ordinary  haemoptysis. 

Prognosis.- — Patients  rarely  die  of  laryngeal  tuberculosis,  except  in  those 
rare  cases  in  which  stenosis  has  been  produced  and  tracheotomy  has  not  been 
performed  in  time ;  but,  though  it  does  not  often  kill,  it  shortens  life,  either  by 
the  symptoms  it  produces,  e.g.,  the  cough  and  the  dysphagia,  or  by  some  compli- 
cation to  which  it  may  give  rise,  e.g.,  perichondritis. 

Mackenzie  stated  that  in  phthisical  patients  the  average  duration  of  life  with    i  ,( 
tubercular  laryngitis  was  under  two  years,  and  without  it  not  less  than  three    ')l/>t  * 
years,  so  that  tubercular  laryngitis  reduced  the  prospect  of  life  in  a  phthisical 
patient  by  at  least  one  year. 

The  general  prognosis  depends  more  upon  the  condition  of  the  lungs  than  of 
the  larynx,  and  is  especially  bad  when  the  pulmonary  mischief  is  rapidly 
advancing. 

Of  100  cases  observed  by  Mackenzie  79  terminated  in  from  6  months  to  2 J  years  after  the 
throat  symptoms  became  pronounced,  9  died  within  less  than  6  months,  and  12  only  lived  from 
2|  to  4  years. 

The  prospects  of  cure  are  very  slight.    Spontaneous  cicatrization  bas  been 
recorded  by  Virchow,  Bouveret,  and  others. 

Fagge  ^  refers  to  3  cases  in  which  the  laryngeal  ulcer  appeared  to  heal  completely,  and  Mac-  ^ 
kenzie  met  with  4  cases  of  recovery  where  the  lung  condition  remained  stationary.    Ziemssen  ^  ] 
and  Heinze  *  also  record  cases,  but  Ziemssen  ^  states  that  though  the  ulcer  may  heal  in  one  part 
it  usually  at  the  same  time  spreads  in  another. 

Charters  Symonds  ^  also  records  one  or  two  instances  of  spontaneous  recovery  though  followed 
by  subsequent  relapse. 

Solis  Cohen  '  records  a  remarkable  case  of  stricture  of  the  larynx,  resulting  from  the  cicatriza- 
tion of  tubercular  ulceration  in  which  he  operated  by  incision  of  the  cicatricial  tissue  with  great 
benefit.  The  portions  removed  contained  tubercle  bacilli.  When  the  patient  died,  about  a  year 
later,  the  scar  of  the  operation  had,  to  a  great  extent,  cicatrized. 

Diagnosis. — The  diagnosis  in  an  ordinary  case  presents  no  difficulties ;  the 
pallor  of  the  velum  and  epiglottis,  together  with  the  character  of  the  swelling 
and  ulceration,  leave  no  room  for  doubt. 

In  the  veiy  early  stage  the  diagnosis  must  be  made  from  simple  catarrhal 
laryngitis,  both  acute  and  chronic;  where  swelling  exists  alone,  from  oedema 

^  Gouguenheim  and  Tissier,  I.e.,  p.  199.  ^  Pract.  of  Med.,  812. 

^  Cf.  alsoHering,  Deutsch.  mid.  Woch.,  1887,  p.  160. 

*  Luc,  rUnion  MMic,  1888,  p.  254.  "  Bouveret,  Lyon  Mid.,  1882,  p.  126. 

*  B.  M.  J.,  September  13,  1890.  Iviernat.  Jour,  of  Med.  Sc.,  1888,  p.  517. 


82 


DISEASES  OF  THE  ORGANS  OF  RESPIRATION.      [SeC.  14. 


of  the  glottis,  gumma  or  new  growth ;  where  ulceration  is  present,  from 
cancer  and  syphilis ;  and  where  tubercular  vegetations  occur,  from  simple 
papillomata. 

Under  ordinary  circumstances  the  diagnosis  will  probably  lie  between 
tubercle  and  syphilis. 

In  tubercle  the  chief  seat  of  lesion  is  the  arytenoid  region,  inter-arytenoid 
space,  and  the  vocal  cords.  The  epiglottis  is  rarely  involved,  and  then  usually 
at  the  base  and  on  the  laryngeal  surface.  The  ulcers  have  irregular  tumid  edges 
and  bases  which  are  often  caseous,  and  the  swelling  around  is  pale  pink  rather 
than  red  ;  they  spread  slowly  and  show  no  tendency  to  heal.  Polypoid  growths 
in  the  inter-arytenoid  region  are  almost  pathognomonic. 

In  syphilis,  on  the  other  hand,  the  ulcers  are  inore  sharply  cut  and  usually 
larger,  have  a  grayish  base  covered  with  pus,  spread  rapidly,  tend  to  heal  with 
much  cicatrization,  and  may  often  be  cicatrizing  in  one  part  while  spreading  at 
another.  The  swelling  around  is  redder  and  more  inflammatory  in  appearance. 
The  arytenoid  region  is  but  rarely  affected ;  the  epiglottis  is  frequently  affected, 
but  then  on  the  lingual  surface,  and  the  ulcers  may  be  often  traced  by  direct 
continuity  from  the  pharynx. 

Syphilitic  ulcers  may  become  tubercular  and  vice  versd,  or  the  two  affections 
may  exist  side  by  side. 

The  diagnosis  between  the  two  diseases  is  usually  not  difficult,  if  the  general 
as  well  as  the  local  conditions  and  the  previous  history  be  taken  into  accoimt. 
Besides  the  common  forms  of  ulceration  mentioned,  it  must  not  be  forgotten  that 
ulceration  is  occasionally  met  with  in  other  diseases,  for  example,  in  typhoid, 
in  pneumonia,  in  pyaemia,  in  erysipelas,  and  in  Bright's  disease ;  but  with  the 
exception  of  typhoid  they  are  all  of  greater  pathological  interest  than  clinical 
importance,  and  rarely  cause  any  difficulty  in  diagnosis. 

Treatment. — The  general  treatment  is  the  same  as  that  of  tubercle  else- 
where. The  local  treatment  is  chiefly  symptomatic,  and  although  aU  the 
remedies  employed  in  simple  laryngitis  may  be  used,  dependence  is  chiefly 
placed  upon  direct  applications  by  the  brush  or  in  the  solid  form  to  the  parts 
diseased. 

The  cough,  pain,  and  local  in-itation  may  be  relieved  by  sedative  drugs  : 
Morphine,  either  as  an  insufaation  with  starch  powder  {I  to  8),  or  dissolved 

in  glycerine  {gr.  1  to  the  drachm),  and  applied  with  the  brush ; 

Cocaine  (10  to  20  per  cent,  solution)  is  most  serviceable  as  a  local  ansesthetic, 

either  to  prepare  the  way  for  the  use  of  other  applications,  or  to  allay  pain  and 

irritation.    Where  there  is  dysphagia,  its  application  before  a  meal  may  enable 

the  patient  to  take  food  in  comparative  comfort. 

Menthol,  as  a  20  per  cent,  solution  in  oil,  as  well  as  caffeine  and  salicylic  acid  in  equal  parts, 
have  been  also  used,  but  tliey  are  far  inferior  to  either  of  the  other  sedatives. 

Astringents  are  of  little  use,  but  those  most  recommended  are  T.  Ferri 
Perchloridi  (31  to  §1),  chloride  of  zinc  {gr.  lb  to  §1),  as  well  as  alum  and 
acetate  of  lead. 

With  the  view  of  modifying  the  disease,  iodoform  has  been  much  used,  either 
in  fine  powder  for  insufflation  or  dissolved  in  glycerine.  Iodoform  does  not 
cure,  but  cleanses  the  surface  and  promotes  healthy  granulation.  A  useful 
powder  is  composed  of  Iodoform,  Boracic  Acid,  aa  gr.  i,  Morph.  Acet,  gr.  ^. 

Iodine  dissolved  in  iodide  of  potassium  and  glycerine  is  said  to  be  especially 
useful  in  checking  vegetations. 

lodol  dissolved  in  ether  or  alcohol  and  boraoic  acid  in  glycerine  has  been  advocated,  but  is 
now  little  used. 


Sec.  14.]  LARYNGITIS  TUBERCULOSA  LARYNGEAL  PHTHISIS.  83 


Of  the  caustics,  those  most  employed  are  nitrate  of  silver,  either  in  the  solid 
form  or  in  strong  solution ;  solid  chromic  acid,  an  irritating  application,  and  one 
of  which  it  is  difficult  to  localise  the  action ;  creasote,  in  glycerine,  1  part  in  30. 
These  are  now  all  to  a  great  extent  given  up  in  favour  of  lactic  acid.  The  use  of 
lactic  acid  was  introduced  by  Krause,i  who  recommended  a  strength  of  from  20 
to  80  per  cent.  It  has  been  applied  undiluted  with  benefit.  It  is  rarely 
necessary  to  use  a  stronger  solution  than  40  to  50  per  cent.,  or  to  apply  it  more, 
often  than  two  or  three  times  a  week  (Semen). 

Many  cases  of  cicatrization  and  recovery  under  its  use  have  been  recorded, 
though  in  most  cases  the  disease  subsequently  recurs.  Kidd  records  two  cases  in 
which  there  had  been  no  return  of  the  disease  five  years  after  treatment. 

To  reduce  the  swelling  scarification  has  been  advocated,  but  is  now  abandoned. 

Attempts  have  been  also  made  to  deal  with  the  disease  locally  by  scraping  or 
by  the  galvano-cautery,  but  without  any  permanent  success. 

Where  polypi  exist  they  may  be  removed,  but  if  tubercular  they  frequently 
recur. 

If  food  tends  to  pass  into  the  larynx,  liquids  can  be  sometimes  better  swallowed 
when  thickened  with  arrowroot,  etc.,  or  the  patient  may  be  fed  with  a  tube. 
The  passage  of  a  tube  often  gives  pain,  and  in  some  cases  the  patients  prefer  the 
ordinary  difficulty  of  taking  food  to  the  use  of  the  tube,  but  their  objections  will 
probably  be  overcome  by  the  previous  application  of  cocaine.  The  difficulty  in 
swallowing  may  sometimes  be  relieved  by  the  patient  lying  on  the  face,  as  Wol- 
fenden  suggested,  and  sucking  the  food  up  through  a  tube. 

If  extreme  dyspnoea  develop,  tracheotomy  must  be  performed,  but  it  is  a 
desperate  remedy,  and  though  it  may  give  relief  for  the  time  it  generally  marks 
the  beginning  of  the  end. 

Tubercle  of  the  Trachea  and  Larger  Bronchi. 

Tubercular  affections  of  the  trachea  and  larger  bronchi  are  common  but  of 
slight  importance,  for  they  produce  no  definite  symptoms,  and  are  not  amenable 
to  special  treatment. 

Infiltration  is  slight  and  hardly  ever  sufficient  to  produce  any  obstruction. 

Ulceration  is  superficial  and  follicular.  It  chiefly  occurs  in  the  posterior 
membranous  part,  where  it  tends  to  spread  in  the  long  axis  of  the  tube ;  if  in 
the  intercartilaginous  parts  it  spreads  transversely. 

The  cartilages  may  be  involved  and  sometimes  necrose,  and,  if  perforation 
occur  externally  into  the  tissues  of  the  neck,  emphysema  may  be  produced,  but 
such  an  event  is  extremely  rare. 

The  trachea  is  the  best  place  to  study  the  follicular  form  of  tubercular 
ulceration.  In  this  form  the  mischief  usually  commences  in  the  mouths  of  the 
mucous  glands.  The  ulcers  are  at  first  superficial,  circular,  funnel-shaped,  with 
a  narrow  yellow  margin  showing  up  in  sharp  contrast  against  the  surrounding 
hypersemia,  in  the  midst  of  which  is  seen  the  mouth  of  the  duct. 

If  the  ulcer  extend  along  the  gland  it  may  reach  the  cartilage,  but  it  more 
commonly  spreads  superficially,  and  by  fusion  with  neighbouring  ulcers  assumes 
a  racemose  or  irregular  shape. 

In  the  small  bronchi  the  ulceration  may  often  be  traced  in  direct  continuity 
from  a  cavity  for  some  distance  along  the  tube.  Of  treatment  we  can  hardly 
speak,  for  except  in  some  parts  of  the  trachea,  where  they  can  be  seen  with  the 
laryngoscope,  the  lesion  is  undiagnosable,  and  the  only  local  treatment  possible  is 
by  intratracheal  injections,  q.v. 

1  Deulach.  med.  Woch.,  1886.    Hering,  do.,  1887,  p.  127 
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15.  SYPHILIS  OF  THE  AIR-TUBES. 

Syphilitic  affections  occur  in  the  air-tubes  with  a  frequency  which  decreases 
rapidly  with  the  distance  from  the  pharynx;  thus  they  are  three  times  more 
common  in  the  pharynx  than  in  the  larynx,  while  in  the  trachea  and  bronchi 
they  are  rare. 

Morell  Mackenzie  found  in  1145  cases  the  pharynx  affected  in  834,  the  larynx  in  308,  and 
the  trachea  and  bronchi  only  in  3. 

Lewin  gives  the  fi-equency  of  laryngeal  affections  of  any  kind  in  the  course  of  syphilis  as 
3  per  cent.,  and  of  this  3  per  cent,  only  about  1  case  in  10  has  more  than  trifling  lesions. 

The  Larynx. — Syphilitic  affections  of  the  larynx  are  most  common  between 
the  ages  of  twenty  and  thirty,  that  is,  at  the  time  when  syphilis  is  most  prevalent, 
but  except  in  the  form  of  catarrh  they  rarely  develop  before  the  third  month 
after  infection.  They  may  arise  at  any  subsequent  period  even  after  twenty  or 
thirty  years,  and  also  at  an  advanced  time  of  life ;  for  example,  even  at  sixty  or 
seventy  years  of  age ;  and  in  such  cases  they  may  be  the  only  manifestation  of 
syphilis  present  at  the  time.  On  the  whole  they  are  more  likely  to  arise  in  the 
later  periods  of  the  disease,  and  indeed  the  liability  to  them  seems  to  increase 
with  the  duration  of  syphilitic  symptoms.  They  are  stated  to  be  commoner  with 
the  cutaneous  than  with  the  visceral  forms  of  syphilis.  They  have  been  met 
with  also  in  congenital  syphilis  in  children,  and  even  in  infants. 

Syphilis  of  the  larynx. — The  lesions  met  with  in  laryngeal  syphilis  are 
(1)  catarrh,  (2)  condyloma,  (3)  gumma,  (4)  ulceration,  (5)  cicatrization. 

Catarrh  is  common  but  presents  nothing  characteristic.  It  may  be  a  very 
early  complication,  or  occur  at  any  later  period.  It  is  generally  very  slight,  and 
often  so  transient  that  the  patient  does  not  apply  for  treatment.  It  is  most 
likely  to  occur,  like  other  forms  of  catarrhal  laryngitis,  in  cold  damp  weather,  and 
among  persons  who  have  to  use  their  voice  much. 

Condyloma,  or  mucous  patch,  though  very  rare,  has  been  described  by  com- 
petent observers.  It  may  occur  within  a  few  weeks  of  infection  or  even  as  late 
as  twelve  months  after.  Its  most  frequent  seat  is  on  the  upper  surface  of  the 
vocal  cords,  and  after  that  on  the  epiglottis,  arytenoids,  and  ventricular  bands. 
The  symptoms  produced  depend  upon  its  seat ;  the  interest  of  this  lesion  is  con- 
nected chiefly  with  its  diagnosis. 

Gummata  occur  in  two  forms,  viz.,  as  tumours  and  as  an  infiltration. 

Gummatous  infiltration  is  most  frequent  and  may  be  very  extensive,  some- 
times involving  all  the  parts  about  the  glottis  {tAe  total  infiltration  of  Dittrich), 
and  producing  severe  stenosis. 

Gummatous  tumours  vary  much  in  size.  They  may  be  small,  like  a  shot  or 
pea,  and  are  then  often  multiple ;  but  they  occasionally  reach  a  large  size,  as 
in  the  case  of  Norton's,^  where  a  patient  died  of  suffocation,  and  a  gummatous 
tumour  of  the  size  of  a  pigeon's  egg  was  found  in  the  right  arytenoid  fold ;  a 
similar  case  is  recorded  by  Moure  ^ — the  tumour  was  of  large  size  aiid  necessitated 
tracheotomy  ;  it  ultimately  disappeared  under  treatment. 

Gummata  in  either  form  often  ulcerate  and  break  down,  but  under  treatment 
they  may  subside  and  rapidly  resolve. 

Ulceration  is,  after  catarrh,  the  commonest  syphilitic  lesion  in  the  larynx,  it 
may  occur  in  any  part,  even  below  the  true  cords,  but  it  is  commonest  in  the 
parts  adjacent  to  the  pharynx,  i.e.,  in  the  folds  connected  with  the  epiglottis  or 
on  the  posterior  walls  of  the  larynx.    It  often  attacks  both  false  and  true  cords, 


1  Path.  Soc.  Trans.,  1874. 


*  Jteo,  Tocns.  de  LaryngoL,  1884,  p.  297. 
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and  though  it  may  arise  independently  and  primarily  in  the  larynx,  still  it 
is  more  frequently  to  be  traced  from  some  contiguous  ulceration  in  the 
pharynx. 

It  has  two  great  characteristics,  viz.,  destructiveness  and  cicatrization.  A 
syphilitic  ulcer  may  commence  as  a  limited  supei-ficial  lesion,  and,  rapidly  spread- 
ing, may  even  reach  considerable  size  without  producing  marked  symptoms. 
When  the  ulceration  is  due,  as  it  so  often  is,  to  the  breaking  down  of  gummata, 
the  ulcers  formed  are  deep  and  penetrating,  so  that  they  are  very  likely  to  set 
up  perichondritis  with  consequent  necrosis  of  cartilage.  This  is  a  serious  lesion, 
and  may  of  itself  be  the  cause  of  death,  but  the  prognosis  is  better  in  syphilis 
than  in  tubercle,  for  if  in  syphilis  the  cartilages  exfoliate  and  be  got  rid  of,  the 
parts  may  rapidly  heal,  but  the  resulting  cicatrization  has  dangers  of  its  own 
and  may  end  in  one  of  the  most  intractable  forms  of  stricture. 

The  diagnosis  has  in  most  cases  to  be  made  between  syphilitic  ulceration  and 
that  due  to  tubercle.  The  special  points  of  distinction  have  been  dealt  with 
when  treating  of  tubercle.  The  diagnosis  will,  as  a  rule,  be  assisted  by  the 
existence  of  characteristic  ulceration  elsewhere,  as,  for  instance,  in  the  pharynx,  or 
by  the  evidence  of  cicatrization  in  some  adjacent  part  of  the  larynx. 

It  is  asserted  that  the  general  health  is  better  and  longer  preserved  in  syphilis 
than  in  tubercle  of  the  larynx,  but  even  if  this  statement  were  correct,  it 
would  be  of  little  use  in  diagnosis.  The  diagnosis  from  malignant  disease  may  at 
times  present  difficulties,  and  will  then  depend  upon  general  considerations. 

Cicatrization.— The  heahng  of  syphilitic  ulcers  is  often  associated  with  a 
massive  production  of  connective  tissue,  in  which  remarkable  contraction  takes 
place.  The^  effect  upon  the  larynx  will  depend  upon  the  seat  of  the  scar.  Thus  in 
the  arytenoid  folds  cicatrization  may  produce  great  deformity  with  few  symptoms, 
but  round  the  glottis  it  will  lead  to  stricture  and  symptoms  of  great  severity. 

As  in  other  forms  of  chronic  laryngitis,  so  in  syphilis,  papillary  out-growths 
may  form  and  require  removal. 

A  striking  peculiarity  of  syphilitic  ulceration  is  its  tendency  to  contract 
adhesions  as  it  heals  with  other  ulcerated  surfaces  near  it.  Thus  the  epiglottis 
may  become  attached  to  one  or  other  arytenoid  fold  and  be  fixed  in  a  more  or  less 
horizontal  position.  This  may  occur  without  any  symptoms  of  stenosis  and  without 
the  passage  of  food  into  the  larynx.  When  ulcerated  surfaces  on  opposite  sides 
of  the  larynx  cohere,  a  remarkable  result  is  produced,  for  a  web  may  be  thus 
formed  stretching  transversely  across  the  larynx,  and  appearing  almost  completely 
to  close  it.    This  is  a  rare  lesion  (c/.  Cicatricial  Stricture). 

Laryngeal  Syphilis  in  Children.— Laryngeal  lesions  have  been  met  with 
m  congenital  syphilis,  and  in  very  young  children.  Thus  Parrot  i  records  a  case 
m  which  a  round  ulcer  existed  between  the  vocal  cords  in  the  anterior  part  of  the 
laryux,^  in  an  infant  of  two  months,  and  Fraenkel  2  another  in  which  syphilitic 
ulceration  was  followed  by  necrosis  of  cartilage,  and  caused  the  child's  death  at 
the  age  of  three  months. 

Barlow  thinks  from  the  frequency  of  laryngeal  symptoms  in  syphilitic  infants, 
that  congenital  syphilis  of  the  larynx  is  commoner  than  post-mortem  or  other 
published  records  show. 

Sturge'  records  a  case  in  a  child  of  3^  years  of  age,  who  lost  his  voice  for  a  time  when  12 
months  old,  but  regained  it  for  a  time,  losing  it  again  six  months  later,  the  loss  of  voice  and 
Qyspna2a  continued  then  till  his  deatli  two  years  later,  which  was  quite  sudden. 

Extensive  syphilitic  ulceration  was  found,  involving  both  vocal  cords,  and  extending  above 
and  below  them.    Above,  the  ulceration  was  of  older  date,  and  associated  with  much  cicatrization. 

I  Prog.  Med.,  1878,  No.  34.  «  Wien  med.  JVoch.,  18G8,  69  and  70. 

*  Palh.  Trans.,  xxxi.  394. 
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Below,  it  extended  into  the  upper  part  of  the  trachea.  Between  the  true  and  false  cords  was  a 
web  extending  across  the  anterior  part  of  the  larynx,  which  was  thought  to  he  congenital. 

Semon  records  two  very  remarkable  cases  in  brothers,  wlio  died  at  the  ages  of  5|  and  3i 
years  respectively,  within  tliree  weeks  of  one  another,  of  acute  cedema  of  the  larynx. 

Both  were  victims  of  congenital  syphilis,  and  had  suffered  from  hoarseness  and  stridulous 
breathing  from  the  age  of  a  year  or  so.  Both  presented  much  the  same  lesions.  In  the  elder 
there  was  considerable  hyperplasia  of  the  whole  larynx,  especially  of  the  anterior  wall,  involving 
the  epiglottic,  aryteno-epiglottic  and  inter-arytenoid  folds.  In  the  younger  the  changes  were 
not  so  extensive.  In  both  numerous  shallow  ulcers  existed  around  the  hyperplastic 
tissue. 

This  hyperplastic  condition,  which  is  very  rare  in  adults,  is  almost  unknown  in  children. 

Symptoms. — The  symptoms  of  laryngeal  syphilis  are  not  specially  character- 
istic. The  voice  is  impaired  more  or  less  and  maybe  completely  and  permanently 
lost ;  cough  is  frequent ;  pain  is  usually  absent  unless  there  be  perichondritis ;  the 
expectoration  of  mucopurulent  sputum  is  common  in  the  ulcerative  stage,  and 
may  be  copious  in  some  rare  cases  ;  htemoptysis  may  occur,  and  even  be  fatal,  as 
in  a  case  recorded  by  Tiirck ;  i  lastly,  when  cicatrization  has  occurred  the  symptoms 
of  stenosis  may  arise. 

The  prognosis  depends  chiefly  upon  the  lesions.  Thus  catarrh  and  condylomata 
usually  get  quite  well,  and  so  do  also  gummata  if  actively  treated.  The  dangers 
of  gummata  arise  from  the  stenosis  which  may  be  produced  by  the  inflammatory 
swelling  which  accompanies  them,  or  from  the  ulceration  and  the  perichondritis  it 
may  set  up.  When  cicatrization  occurs,  the  prognosis  depends  upon  the  amount 
of  stenosis  produced. 

Treatment. — The  ordinary  general  antisyphilitic  treatment  must  bo 
actively  and  steadily  pursued.  Of  local  remedies  the  direct  application  of  ether, 
calomel  or  iodoform  in  powder,  of  weak  solutions  of  pej'chloride  of  mercury  or 
of  iodine  in  iodide  of  potassium  (one  part  each)  with  glycerine  (five  parts)  are 
among  the  most  useful. 

Stenosis  may  require  tracheotomy,  after  which  the  stricture  may  be  dilated, 
with  or  without  previous  incisions  (cf.  Simple  Stricture). 

Syphilis  of  the  Trachea  and  Bronchi. — Syphilis  may  possibly  lead  to 
catarrh  of  the  trachea  and  bronchi  as  it  does  of  the  larynx,  but  of  this  we  know 
nothing  definite ;  nor  is  more  known  of  lesions  corresponding  with  condyloma ; 
gummata,  i.e.,  syphilitic  tumours,  are  also  very  rai-e.  Two  good  instances  have 
been  recorded,  one  by  Lucas,^  the  other  by  Semon.^  In  both  cases  the  tumour 
was  detected  by  the  laryngoscope,  diagnosed,  and  watched  till  it  completely 
disappeared  under  treatment.  Other  cases,  probably  of  this  kind,  are  also 
described  by  Carrington  and  Charlewood  Turner. 

In  Carrington's  case""  a  localised  ulcer  in  the  trachea  had  perforated  the  oesophagus  and 
caused  death  by  the  passage  of  food  into  the  lungs. 

In  Turner's  case^  death  was  due  to  hismoptysis.  An  ulcer  was  found  in  the  trachea 
just  above  the  right  bronchus  which  had  perforated  into  the  superior  vena  cava,  whOe  a 
second  ulcer  of  similar  character  was  present  in  the  trachea  an  inch  and  a  half  higher  up. 
Both  lesions  were  regarded  as  gummata. 

As  a  rule  syphilis  of  the  trachea  and  bronchi  takes  the  form  of  a  diSuse 
superficial  infiltration  which  rapidly  breaks  down  and  leads  to  extensive  ulcera- 
tion. The  swelling  is  rarely  sufficient  to  produce  much  stenosis  of  itself,  and  this 
is  true  also  of  the  ulceration  which  follows,  so  that  the  symptoms  may  be  those 
only  of  subacute  or  chronic  tracheitis  or  bronchitis  with  more  or  less  profuse 
purulent  and  occasionally  blood-stained  expectoration.  The  ulceration  may 
extend  throughout  the  whole  trachea'  and  even  into  the  main  bronchi,  but  it  is 

1  KliniJc,  41.3.  -  Bril.  Med.  Jour.,  1887,  1378.  »  St.  Thou.  Hosp.  llf.p.,  xiii. 

*  Path.  Soc.  Trans.,  xxxvi,  93.  ^  Md.,  xxxvi.  117. 
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hardly  ever  uniformly  distributed ;  it  usually  occurs  in  irregular  patches  or  lines, 
and  its  favourite  place  is  close  to  the  bifurcation. 

The  bronchi  are  rarely  affected  except  by  extension  from  the  trachea,  though 
a  few  cases  of  independent  syphilitic  ulceration  in  them  have  been  recorded.^ 

When  the  upper  part  of  the  trachea  is  affected  it  is  nearly  always  associated 
with  laryngeal  syphilis.  The  ulceration,  wherever  it  occurs,  is  extremely  likely  to 
set  up  perichondritis,  and  if  an  abscess  form,  it  opens  commonly  into  the  tubes, 
though  it  may  burst  into  the  tissues  round  them,  setting  up  diffuse  suppuration 
or  emphysema,  or  into  neighbouring  organs — such  as  the  oesophagus,  pulmonary 
artery,  vena  cava,  or  even  aorta.  ^ 

In  Kelly's  remarkable  case  {Path.  Soc.  Tr.,  xxiii.  45)  a  syphilitic  ulcer  of  the  right  bronchus 
opened  into  the  pulmonary  artery,  causing  fatal  haemoptysis.  A  similar  case  is  recorded  by 
Watson.^ 

If  the  rings  necrose  they  may  be  exfoliated  and  expectorated.  When  they 
have  been  got  rid  of  in  this  way,  syphilitic  perichondritis  has  a  fair  chance  of 
healing,  as  in  the  larynx. 

Actual  syphilitic  ulceration  of  the  trachea  and  bronchi  is,  however,  rarely 
seen,  and  our  knowledge  of  its  frequency  and  distribution  is  derived  chiefly  from 
the  scars  left  behind  it.  Such  scars  are  common  enough  and  often  of  considerable 
extent  and  are  not  infrequently  found  when  their  existence  had  not  been 
suspected. 

Syphilitic  cicatrices  in  the  trachea  and  bronchi  as  elsewhere  undergo  great 
contraction.  When  the  scars  are  small  and  in  the  long  axis  of  the  tubes  little 
effect  may  be  produced.  Secondary  changes  are  often  set  up  in  the  cartilages  ;  thus 
as  the  scar  contracts  they  may  be  brought  close  together  and  even  made  to 
overlap,  and  they  not  infrequently  atrophy  or  calcify.  If  the  scar  be  transverse, 
an  annular  stricture  will  be  the  result  and  a  serious  or  fatal  stenosis  follow. 

The  frequency  of  scars  and  the  paucity  of  records  of  ulceration  prove,  I  think, 
that  on  the  one  hand  syphilis  of  the  trachea  and  bronchi  is  not  altogether  so 
rare  as  commonly  stated,  that,  on  the  other  hand,  it  often  gives  rise  to  no  definite 
symptoms  and  usually  heals. 

Treatment. — The  chief  difficulty  in  the  way  of  treatment  of  syphilis 
of  the  trachea  and  bronchi  lies  in  its  diagnosis.  When  once  recognised  the 
general  treatment  is  clear  ;  the  lesions  are  rarely  within  reach  of  local  remedies  • 
for  stenosis  when  it  occurs  there  is  little  if  anything  to  be  done,  for  it  is  in  most 
cases  due  to  cicatricial  tissue  and  is  beyond  the  reach  of  remedies  either  medical 
or  surgical. 


16.  CICATRICIAL  STRICTURE  OF  THE 
AIR-TUBES. 

With  few  exceptions  this  is  the  result  of  past  syphilitic  ulceration,  especially 
if,  as  so  frequently  happens,  the  ulceration  has  been  associated  with  necrosis  and 
exfoliation  of  cartilage. 

The  healing  of  syphilitic  ulcers  is  characterised  by  three  great  peculiarities  

(1)  the  massive  production  of  new  connective  tissue  which  often  takes  place;  (2) 
the  remarkable  power  of  contraction  which  the  scars  exhibit;  and  (3)  the  strange 

1  Wilks,  Ouy'sHosp.  Hep.,  1863. 

-  Solis  Cohen,  J.  of  Lar.  and  Rhinol.,  1888,  398. 

3  New  York  Jowr.  of  Med.,  1873,  i.  57  ;  cf.  Spec.  Roy.  Coll.  Surg.  Mus.  3500&. 
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tendency  that  contiguous  ulcerated  surfaces  have  to  form  adhesions  to  each 
other. 

These  peculiarities  explain  why  syphilis  is  so  common  a  cause  of  stenosis  in. 
the  aii'-passages. 

I.  OF  THE  LARYNX. — Syphilitic  scars  are  common  in  the  region  of 
the  epiglottis  and  in  the  aryteno-epiglottidean  folds,  and  as  they  contract  may 
lead  to  great  distortion  of  the  parts,  even  so  as  to  produce  an  apparent  narrowing 
of  the  entrance  into  the  larynx;  but  these  deformities  rarely  produce  actual 
obstruction,  unless  the  parts  about  the  glottis  are  also  involved.  When  this 
occurs  the  entrance  into  the  larynx  may  be  reduced  to  a  narrow  vertical  chink. 
This  form  of  syphiUtic  stenosis  is  rare. 

In  the  commoner  form  the  scar  tissue  develops  round  the  glottis,  usually  at 
the  level  of  the  true  cords,  which  are  themselves  involved  and  take  part  in  the 
stricture,  but  occasionally  both  above  and  below  them.  The  orifice  of  the  glottis 
may  then  be  reduced  to  a  small  round  hole,  sometimes  not  larger  than  will  admit 
a  quill-pen. 

Simple  stricture  of  the  larynx  has  been  observed  as  the  consequence  of  severe 
burns,  diphtheria,  typhoid  fever,  glanders,  and  measles.^ 

Symptoms. — The  symptoms  are  those  of  chronic  laryngitis  with  those  of 
laryngeal  obstruction  superadded.  They  are  often  extreme  and  liable  to  sudden 
and  severe  exacerbations,  so  that  without  warning  urgent  dyspnoea  may  arise, 
and  if  not  relieved  be  rapidly  fatal. 

For  this  reason  when  stenosis  is  advanced  tracheotomy  is  usually  performed 
early  as  a  precautionary  measure,  and  as  a  preliminary  to  the  actual  treatment 
of  the  stricture  itself. 

Treatment. — When  the  immediate  symptoms  have  been  relieved  by 
tracheotomy,  the  stricture  may  be  dilated  with  or  without  previous  incision  by 
the  passage  of  bougies  or  by  the  use  of  graduated  cones,  as  Schroetter 
advocated.  In  many  cases  the  stricture  has  been  stretched  and  relief  given  by 
such  means,  but  it  is  rare  for  the  patient  to  be  able  to  dispense  with  the  tube, 
so  that  in  most  cases  it  has  to  be  worn  for  the  rest  of  life. 

Webs. — The  most  remarkable,  but  at  the  same  time  the  rarest  form  of 
syphilitic  stenosis,  is  that  in  which  a  web  is  formed  by  the  cohesion  of  ulcerated 
surfaces  on  opposite  sides  of  the  larynx.  In  the  majority  of  cases,  as  would  be 
expected,  the  cohesion  takes  place  between  the  true  cords,  but  in  others  between 
the  false  cords,  and  in  a  few  below  the  true  cords  in  the  subglottic  region. 

The  web  develops  from  before  backwards,  that  is  to  say,  it  is  the  anterior 
portions  of  the  cord  which  are  first  involved.  The  aperture  through  which 
respiration  takes  place  is  posterior  and  usually  sickle-shaped. 

This  cohesion  may  develop  with  very  great  rapidity.  Thus,  Rossbach  observed 
the  cords  to  become  adherent  to  the  extent  of  two-thirds  in  a  period  of  eight  days, 
and  Sommerbrodt^  to  the  extent  of  one-third  in  fourteen  days. 

Webs  in  the  larynx  are  almost  invariably  due  to  syphilis,  but  a  few  are  of 
traumatic  origin  and  follow  wounds,  especially  those  below  the  cords 
(Rossbach).^ 

Congenital  webs. — In  a  few  instances  the  web  is  congenital  and  due  to 
defective  development.  In  the  foetus  the  larynx  is  at  first  closed  and  the  glottis 
is  formed  by  a  split  which  forms  in  the  middle  line  posteriorly  and  spreads 


1  Demme,  Wiirzh.  med.  Zelsch.,  ii.  and  iii.  G.  H.  Mackenzie,  Edin.  Med.  Jour.,  xxix.  317. 
^  Berl.  klin.  Woch.,  1878,  175.  '  Langenbeck,  Arcldv.,  ix.  491. 
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Fig.  25. 
Congenital  web.  In  this 
there  were  two — the  one 
between  the  aryteno-epi- 
glottic  folds,  the  other 
below  this,  between  the 
vocal  cords.  (Heymann, 
Handh.  d.  Larynqol. , 
p.  527.) 


Fig.  26. 
Syphilitic  web  between 
vocal  cords 
(Heymann, 
Laryngol.,  p. 


the 

(acquired). 
Handb.  d. 
527.) 


In  one  case  the  membrane  has 


forwards ;  i  so  that,  if  this  division  were  arrested,  it  would  leave  a  web  such  as 
is  met  M  ith  in  these  cases. 

The  congenital  web  -  is  a  thin  membrane,  usually  extending  between  the  vocal 
cords  from  the  anterior  part  for  a  greater  or  lesser  distance  backwards,  and  may- 
involve  as  much  as  two- 
thirds  of  the  glottis,  ending 
in  a  concave,  rounded  edge 
posteriorly.  A  second  web 
of  similar  kind  has  been 
observed  above  this  between 
the  false  vocal  cords  or  just 
below  them. 

The  symptoms  pro- 
duced by  such  webs  are,  of 
course,  those  of  stenosis, 
but  often  not  to  the  degree 
whi^jh  might  be  anticipated. 

The  only  treatment 
practicable  consists  in  divi- 
sion by  the  knife  or  cautery 
with  subsequent  dilatation ; 
this  treatment  has  been  practised  successfully 
been  resected  in  its  entirety  (Elsberg). 

Bruns  -  records  a  case,  dilated  and  cured  in  18  months,  and  gives  references  to  thirteen  cases 
collectea  n'om  literature. 

2.  OF  THE  TRACHEA  AND  BRONCHI. -Although  syphilitic 
cicatrization  is  much  rarer  in  the  trachea  and  bronchi  than  in  the  larynx,  still  it 
seems  more  frequently  to  exist  without  symptoms.  The  scars  which  produce  no 
symptoms  are  usually  in  the  long  axis  of  the  tube,  and,  though  they  may  produce 
much  deformity,  do  not  lead  to  stenosis.  They  are  often  small,  but  may  be  very 
numerous  and  widespread.  ' 

When  the  cicatrix  is  transverse,  as  it  must  be  after  exfoHation  of  cartilage 
stenosis  is  the  necessary  result,  and  the  contraction  is  aggravated,  as  in  the  larynx' 
by  the  massive  formation  of  new  connective  tissue.  ' 

In  both  trachea  and  bronchi  the  scar  tissue  may  occupy  the  whole  transverse 
section  of  the  tube,  involving  all  the  coats  and  even  the  parts  outside  but 
occasionally  the  chief  seat  of  cicatrization  is  internal  to  the  cartilages.  ' 

In  the  trachea  the  favourite  seat  of  syphiUtic  stenosis  is  just'  above  the 
bifurcation,  and  it  then  usually  involves  also  one  bronchus  or  both  especially 
the  left.  If  the  stenosis  exist  in  the  trachea  alone,  its  favourite  seat  is  in  the 
middle  portion  In  the  upper  part  it  is  much  rarer,  and  is  then  almost  invari- 
ably associated  with  cicatrization  in  the  larynx. 

It  is  possible  for  one  or  both  bronchi  to  be  stenosed  while  the  trachea  remains 
free,  but  this  is  very  unusual.  Still  rarer  is  it  to  meet  with  cicatricial  stenosis  of 
the  small  bronchi,  though  a  case  of  this  kind  is  recorded  by  Lancereaux. 

Rolleston-'  records  a  case  of  stenosis  of  both  bronchi  at  their  origin  due  to  cicatricial  tissue 
which  had  ansen  in  connection  with  an  enlarged  bronchial  gland.^  There  ws  no  ^de  c^^^^^^ 

'  Seifert,  Sitz.  d.  Phys.  Med.  Gcs.  zu  Wilrzburg,  1888,  No.  2 
Heymann,  Handb.  d.  Laryngol.  and  Rhinosc,  vol  i'  i)  '526 

^Tch.  f.  Laryngol,  1893,  vol.  i.  pt.  1.   ^  "      Patk.  Soc.  Trans.,  1894,  p.  23. 
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A  very  complete  case  of  the  common  kind  is  described  by  Sydney  Jones.'  A  patient  31 
years  of  age  expectorated  2^  years  before  death  several  complete  rings  of  the  trachea.  When  he 
died  a  dense  cicatrix  was  found  in  the  trachea  2  inches  above  the  bifurcation,  and  from  this 
part  the  rings  had  completely  disappeared.  Both  bronchi  were  stenosed,  the  left  most,  which 
for  the  distance  of  an  inch  was  so  narrow  as  to  admit  with  difficulty  a  No.  12  catheter. 

A  similar  case  is  recorded  by  Gibb.-  It  is  remarkable  for  the  length  of  the  stricture,  which 
extended  from  the  middle  of  the  trachea  to  the  bifurcation,  and  involved  both  bronchi.  The 
case  is  interesting  further  as  having  been  associated  with  a  growth  on  the  right  side  of  the 
larynx  in  the  region  of  the  false  cords,  which  may  probably  have  been  a  syphilitic  papilloma. 

This  case  was  described  as  one  ol^  simple  fibrous  stricture,  but  there  is  little  doubt  that  it 
would  have  been  called  in  the  present  day  syphilitic. 

If  one  bronchus  only  be  affected  the  stricture  may  be  so  considerable  that  a 
fine  probe  will  hardly  pass  through  it. 

Whether  complete  obliteration  could  ever  occiir  in  a  main  bronchus  is  open 
to  doubt,  but  in  the  small  bronchi  it  is  of  course  possible,  though  very  rare 
(Eatgen).^ 

There  is,  of  course,  nothing  in  the  scar  itself  which  is  pathognomonic  of 
sy[)hilis,  but  the  diagnosis  is  usually  clear  from  the  history  of  the  case,  the  dis- 
tribution of  the  lesions,  and  the  evidence  of  syphilis  elsewhere. 

Thus,  Goodhart^  records  a  case  in  which  the  whole  trachea  was  puckered  with  scars  and 
.  both  bronchi  stenosed.    These  lesions  were  associated  with  fibroid  degeneration  of  the  heart, 
aneurysm  of  the  thoracic  aorta,  and  with  nummular  aortitis. 

Syphilitic  stenosis  of  the  trachea  and  bronchi  may  also  occur  in  congenital 
syphilis. 

Thus,  in  Parker's'  case,  which  is  perhaps  the  most  interesting  on  record,  a  child  had 
tracheotomy  performed  at  the  age  of  7  years  for  what  was  believed  to  be  syphilitic  laryngitis. 
He  died  at  15  with  the  symptoms  of  tracheal  stenosis.  The  trachea  for  an  inch  and  a  half 
fi'om  the  bifurcation  was  reduced  to  less  than  a  quarter  of  an  inch  in  diameter  and  the  left  main 
bronchus  was  almost  completely  occluded.  The  section  showed  that  the  greater  part  of  the  new 
tissue  was  internal  to  the  cartilages. 

Of  the  few  non-syphilitic  cases,  tracheal  stenosis  is  described  by  Lublinski 
and  Korti   as  following  a  tracheotomy  woimd.* 

Anything  corresponding  with  a  web  across  the  trachea  is  almost  unknown, 
but  Turck  ^  describes  and  figures  one  such  case  which  occurred  in  a  lad  of  18  years 
of  age  who  had  suffered  with  dyspnoea  since  the  age  of  12,  and  in  whom  no 
evidence  of  syphilis  could  be  obtained. 

Syphilitic  stenosis  of  the  bronchi  alone  is  extremely  rare.  According  to  the 
literature  given  by  Rolleston  and  Ogle^"  there  are  only  10  cases  recorded,  in  7  of 
which  both  bronchi  were  affected. 

The  stenosis  is  sometimes  so  extreme  that  is  is  difficult  to  understand  how 
life  can  have  been  maintained. 

In  one  case  the  right  bronchus  admitted  only  a  fine  probe,  and  the  left  a  No.  8  catheter. 

Of  9  cases,  5  were  in  men  and  4  in  women. 

The  average  age  was  36  years  ;  the  youngest  occurred  in  a  woman  of  25,  and  the  oldest  in  a 
woman  of  75. 

Diagnosis.— It  is  not  difficult  to  diagnose  tracheal  or  bronchial  obstruction, 
but  to  determine  whether  it  is  due  to  syphilitic  stenosis  is  often  attended  with 
insuperable  difficulties.  Still  the  diagnosis  has  been  frequently  successfully 
made  from  the  history  and  general  features  of  the  case. 


1  Path.  Soc.  Trans.,  x.  p.  60. 

"  Virch.  Arch.,  xxxviii. 

"  Ibid.,  xxxvii.  19. 

'  Langenbeck,  Archiv.,  1881,  822, 

"  Krankh.  d.  Kehllcojtfes,  p.  501. 
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Prognosis. — The  prognosis  is  grave  as  regards  life,  for  a  sudden  paroxysm 
of  dyspnoea  may  at  any  moment  occur  and  prove  fatal,  and,  if  the  stricture  con- 
tinues to  increase,  life  would  soon  become  impossible. 

Treatment.— Eecovery  is  impossible,  and  the  best  that  can  be  hoped  is  that 
the  stricture  should  remain  stationary.  The  affection  is  usually  beyond  all 
treatment,  medical  and  surgical.  Lublinski  records  a  successful  case  of  the 
dilatation  of  a  tracheal  stricture  by  catheterization  after  tracheotomy;  but 
such  treatment  is  rarely  possible,  and,  considering  the  doubt  that  must  in  most 
cases  attach  to  the  diagnosis,  forcible  dilatation  of  this  kind  is  attended  with  too 
great  risk  to  be  often  attempted. 


17.  TUMOURS  IN  THE  AIR-TUBES. 

Tumours  in  the  air-tubes  derive  their  chief  importance  from  the  risk  of 
respn-atory  obstruction  which  attends  them.  They  are  not  uncommon  in  the 
larjTix,  but  are  extremely  rare  in  the  trachea  or  bronchi.  They  fall  into  two 
groups,  according  as  they  are  of  a  benign  or  malignant  nature. 

L~IN  THE  LARYNX. 

I.  NON-MALIGNANT.— Of  the  non-malignant  tumours  of  the  larynx 
by  far  the  commonest  are  papillomata  and  fibromata.  ' 

Papillomafa  are  wart-like  tumours  arising  usually  from  the  true  cords  or 
between  them  anteriorly.  Sometimes  they  are  connected  with  the  false  cords  or 
with  the  epiglottis,  but  they  are  hardly  ever  found  in  the  arytenoid  region. 
They  vary  much  in  size,  from  that  of  a  mustard  seed  up  to  that  of  a  walnut,  but 
are  usually  not  larger  than  a  split  pea.  Though  sometimes  single  they  are  more 
frequently  multiple,  and  then  perhaps  symmetrically  placed,  or  they  may  be  very 
numerous  and  spread  over  a  considerable  surface.  They  may  be  of  conical  or 
bulbous  shape,  or  of  cauliflower  growth.  They  are  generally  pink  in  colour  and 
soft  m  texture.  They  have  been  sometimes  detached  in  fragments  or  en  masse 
and  expectorated.  ' 

Fibromata  are  rarely  found  except  springing  from  the  true  cords.  Thev  are 
of  altogether  larger  average  size,  varying  from  that  of  a  pea  to  that  of  a  hazel 
nut,  or  even  a  walnut.  They  may  be  round  or  pear-shaped,  sessile  or  pedun- 
culated, smooth  or  occasionally  lobulated ;  they  are  usually  whitish  in  colour  and 
hard  ni  texture,  but  are  sometimes  soft.  When  pedunculated  they  may  hano- 
down  below  the  cords,  and  only  appear  above  them  on  coughing.  " 

These  two  tumours  constitute  by  far  the  majority  of  benign  growths  in  the 
larynx— papillomata,  about  60  per  cent.,  fibromata,  about  20  per  cent.  They  are 
often  stated  to  be  the  result  of  long-standing  laryngeal  irritation,  and  to  be  met 
with  chiefly  in  the  subjects  of  chronic  catarrh,  and  among  those  who  have  to  use 
their  voice  much ;  but  these  statements  Semon  disputes  with  justice.  Thouo-li 
commonest  in  males  and  in  adult  or  middle  life,  they  have,  however,  been  found 
m  quite  young  children,  and  some  are  undoubtedly  congenital. 

_  Lore  '  records  three  cases  at  the  ages  of  M.  2^,  F.  3^,  ai,d  M.  6  years  respectively,  in  two  of 
wnicli  operation  was  succgssIuI,  but  in  one  the  tumour  recurred.  Johnson  ^  also  records  a  case  in 
a  boy  of  3  years.    Other  cases  are  referred  to  by  Bosworth. 

1  Jahresb./.  Kinderheilk,  xv.  126.    Arch,  of  Lani iiqol. ,  i.  58. 
^  Dis.  of  Nose  and  Throat,  I),  m.  ^  ' 
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Besides  these  common  forms  of  benign  tumour,  others  of  great  rarity  are 
described,  such  as  myxoma,  angeioma,  lipoma,  adenoma,  ecchondroma,  and 
cysts. 

Cysts  are  very  rare.  They  may  arise  from  the  epiglottis,  as  in  the  cases 
recorded  by  Durham  and  by  Moure,i  but  are  sometimes  found  in  other  parts  of 
the  larynx,  e.g.,  in  the  subglottic  region,  as  in  the  cases  of  Abercrombie,^  or  even 
arising  from  the  A'ocal  cords  (Sommerbrodt). 

Some  of  these  cases  are  congenital,  the  child  dying  of  suffocation  when  only  a 
few  days  old  (Abercrombie,^  14  days;  Edis,*  37  hours).  In  Durham's  and 
Moiire's  cases  the  children  were  both  in  the  eighth  year. 

The  cysts  originate  in  the  obstruction  of  the  duct  of  a  muciparous  gland,  and 
may  reach  a  considerable  size. 

The  symptoms  of  laryngeal  tumours  depend  a  great  deal  upon  their  situa- 
tion and  size. 

When  seated  on  the  cords  they  are  likely  to  affect  the  voice,  which  may  be 
even  lost. 

Cough  is  an  almost  constant  symptom  as  a  consequence  of  the  accompanying 
catarrh,  or  of  the  direct  irritation  of  the  tumour  itself,  which  may  even  produce 
the  feeling  as  of  a  foreign  body  being  present  in  the  throat. 

Dyspnoea  is  not  constant ;  if  the  tumour  be  small  or  so  seated  as  not  to  reach 
the  glottis  there  may  be  no  dyspnoea  at  all.  If  there  be  dyspnoea  it  varies 
greatly  at  different  times,  and  is  often  produced  or  aggravated  by  certain 
positions  or  movements,  and  sometimes  by  coughing,  the  tumour  in  these  ways 
reaching  the  glottis  and  producing  obstruction,  which  may  sometimes  be 
sufficient  to  lead  to  sudden  suffocation. 

Diagnosis. — Although  the  existence  of  tumour  may  sometimes  be  suspected 
from  the  symptoms,  a  certain  diagnosis  can  only  be  made  by  means  of  the 
laryngoscope. 

Eversion  of  the  sacculus  laryugis  has  been  described  as  simulating  tumour,  but  there  are 
few  cases  recorded,^ 

Prognosis. — Small  tumours  may  exist  for  years  with  no  special  symptoms. 
The  prognosis  is  in  all  cases  uncertain,  for  severe  dyspnoea  may  arise  at  any  time 
and  be  fatal.  The  risks  are  greater  in  children  than  in  adults  on  account  of  their 
greater  liability  to  laryngitis  and  spasm,  and  because  they  are  not  as  good 
subjects  for  tracheotomy  if  the  necessity  for  it  arise. 

Treatment. — Spontaneous  resolution  has  been  described,  but  very  rarely 
occurs. 

If  the  tamour  be  small,  direct  applications  are  sometimes  employed  in 
the  form  of  caustics  or  escharotics,  but  they  rarely  do  any  good,  and  are 
attended  by  much  risk  from  the  irritation  and  inflammation  they  are  Hable 
to  set  up. 

Nothing  therefore  remains  but  removal  by  surgical  means.  External 
operations,  i.e.,  after  thyrotomy,  are  practically  abandoned  now  in  favour  of 
endolaryngeal  operations,  i.e.,  through  the  mouth,  the  tumour  being  removed 
either  by  cutting  or  crushing  forceps,  by  the  guillotine,  actual  cautery,  or 
the  knife. 

With  a  cyst  it  is  usually  enough  to  incise  and  cauterise  its  interior,  after 
which  it  rarely  reHUs.  Papillomata  are  liable  to  recur  after  removal,  but  this 
seldom  happens  with  fibromata. 

1  Med.  Chir.  Tr.,  xlvii.    (?ais.  den  h6pUaua;  1879,  125. 
=  Path.  Soc.  Tram.,  x.\xii.  34.  '  Virch.  Jahrh.,  1880,  ii.  137. 

Tr.  Obdctr.  Sui:,  xviii.  2.  "  Aloxon,  Palh.  Soc.  Trails.,  1868. 
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2.  IN  THE  COURSE  OF  SPECIFIC  DISEASE.— 1.  TnUrcular 
tumours. — Tuberculosis  of  the  larynx  is  sometimes  attended  by  the  formation  of 
a  tumour,  which  may  precede  any  other  manifestation  of  tubercle  in  the  larynx, 
or  even  any  detectible  disease  in  the  lung.  Rare  as  these  cases  are,  still  a  fair 
number  have  been  now  recorded,  and,  in  many  cases,  their  tubercular  nature  has 
been  conclusively  proved  by  the  demonstration  in  them  of  the  tubercle  bacillus. 

Besides  these  tumours,  which  are  frequently  attached  to  the  vocal  cords, 
vegetations  or  papilloma-like  growths  are  not  uncommon  in  the  arytenoid  region. 
This  is  a  part  of  the  larynx  in  which  papillomata  are  never  seen,  so  that  vegeta- 
tions in  this  position  are  almost  pathognomonic ;  still  it  is  often  very  difficult  to 
determine  with  the  laryngoscope  that  the  vegetations  are  not  the  infiltrated 
edges  of  a  tubercular  ulcer  {cf.  Tubercle). 

Closely  allied  to  tubercle  are  lupus  and  leprosy,  which,  howcA^er,  rarely  give 
rise  to  anything  that  can  be  fairly  called  a  tumour;  the  swelling  is  rather  a 
diffuse,  irregular  infiltration,  similar  to  that  which  occurs  in  the  common  forms 
of  tubercle  and  syphilis. 

2.  Si/philitic  tumours  of  the  larynx  are  of  two  kinds,  viz.  (1)  gumma  and 
(2)  papilloma,  i.e.,  a  simple  tumour,  the  result  of  the  chronic  catarrh  (rf.  Syphilis). 

3.  MALIGNANT. — The  malignant  tumours  of  the  larynx  are  two,  viz., 
sarcoma  and  carcinoma.  ' 

Sarcoma. — Sarcoma  is  very  rare.^  It  is  usually  of  the  spindle-celled  variety, 
and  grows  on  or  near  the  vocal  cords.  In  the  early  stage  it  is  not  to  be  distin- 
guished from  a  simple  tumour,  but  its  rapid  growth  quickly  discloses  its  nature. 

Carcinoma.— Carcinoma,  though  rare  in  relation  to  cancer  elsewhere  in  the 
body,  is  not  so  rare  in  relation  to  other  laryngeal  growths.  It  occurs  nearly 
four  times  more  frequently  in  men  than  in  women,  and  as  a  rule  after  the  ao'e 
of  40,  though  cases  are  recorded  before  20.  The  larynx  may,  of  course,  become 
secondarily  involved  by  extension  from  some  primary  growth  in  the  'vicinity, 
e.g.,  in  the  pharynx,  oesophagus,  or  neck,  but  cancer  is  more  important  when  it 
arises  as  a  primary  growth  within  the  larynx  itself. 

Primary  cancer  commonly  starts  in  the  false  cords  or  ventricles  or  from  the 
true  cords. 

Semon's  figures  are  : — Vocal  cords,  ]  5 

Ventiicular  bands,  .......  3 

Ventricle  of  Morgagni,  2 
Not  to  be  made  out  with  cei-tainty,  ....  35 

55 

It  may  form  a  localised  tumour,  but  being  usually  of  the  epitheliomatous 
type,  it  more  frequently  presents  itself  as  a  superficial  infiltration.  Ulceration 
takes  place  early,  and  gives  rise  to  a  fetid  discharge,  which  is  often  blood-stained. 

The  ulceration  slowly  spreads  until,  it  may  be,  the  whole  interior  of  the 
laiynx  is  destroyed.  Sooner  or  later  the  cartilages  become  involved,  and  peri- 
chondritis is  set  up  with  its  customary  consequences.  ' 

If  the  cartilages  necrose,  parts  of  them  may  exfoliate  and  be  expectorated  but 
they  are  more  commonly  destroyed  by  a  process  of  gradual  erosion  or  molecular 
disintegration. 

I  recorded  in  the  Pa<7i.  Soc.  Trans,  for  1887  a  casein  which  practically  tlie  wliolo  thvroid 
cartilage  had  disaijpeai  cd. 

The  growth  may,  for  a  long  time,  be  entirely  confined  within  the  larynx,  so 
that  there  is  no  external  swelling  nor  even  any  glandular  enlargement,  unless 
perichondritis  develop.    The  suppuration  that  then  follows  generally  discharges 
1  Butlin,  Malignant  Diseases  of  the  Larynx,  1883. 
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itself  through  the  laiynx,  and  not  externally,  unless  an  incision  has  been  made 
or  a  communication  formed  with  the  tracheotomy  wound.  It  may  also  perforate 
the  oesophagus,  and  discharge  itself  in  this  way. 

Secondary  growths  in  other  parts  of  the  body,  unless  it  be  in  the  lungs,  are 
rare,  and  the  cancerous  cachexia  may  be  absent  even  to  the  end. 

This  absence  of  cachexia,  as  well  as  of  glandular  enlargement,  is  due  to  the  peculiar  arrange- 
ment of  tlie  lymphatics  of  the  larynx,  which  are  isolated,  have  no  anastomosis  with  the 
neighbouring  lymphatics,  and  terminate  in  two  small  glands,  one  beneath  the  greater  corner  of 
the  hyoid  bone  and  the  other  at  the  side  of  the  trachea. 

The  Symptoms  are  by  no  means  characteristic,  being  for  some  time 
those  only  of  chronic  laryngitis  with  cough  and  more  or  less  hoarseness  according 
to  the  situation  of  the  growth. 

Dyspnoea  is  frequently  due  to  the  cancerous  infiltration,  and  is  then  a  late 
symptom,  though  it  may  arise  at  any  time  as  the  result  of  inflammatory  swelling 
or  of  perichondritis. 

Pain  is  a  common  symptom,  and  being,  in  the  absence  of  perichondritis,  rare  in 
other  laryngeal  affections,  it  becomes  of  some  diagnostic  importance.  In  the 
early  stage,  besides  being  felt  in  the  larynx  it  is  often  described  as  darting  up  to 
the  ear. 

As  soon  as  ulceration  sets  in,  an  abundant  discharge  becomes  established, 
which  is  often  fetid  and  blood-stained,  wiiile  in  some  cases  the  haemorrhage  has 
been  profuse  and  even  fatal.  ^ 

When  perichondritis  occurs  the  dyspnoea  may  become  severe  and  neoessitate 
tracheotomy. 

Lymphatic  enlargement  is  generally  absent  at  first,  that  is  to  say,  for  the  first 
six  or  even  twelve  months,  and  may  be  absent  throughout. 

Cachexia  is  often  long  absent,  and  may  not  be  at  any  time  extreme  or  more 
than  could  be  explained  by  the  constant  fret  of  the  various  harassing  symptoms. 

When  the  epiglottic  or  arytenoid  regions  become  involved,  pain  and  difficulty 
in  swallowing  arise,  and  food,  especially  liquids,  pass  into  the  larynx,  so  that 
patients  dread  the  taking  of  food  and  require  to  be  fed  with  an  oesophageal  tube. 

As  the  result  of  the  passage  of  irritating  discharges  or  of  portions  of  food 
down  the  air-tubes,  bronchitis  pneumonia  or  gangrene  of  the  lung  may  be 
produced  and  lead  to  death.  The  condition  of  the  patient  towards  the  end  of 
life  is  miserable  to  the  last  degree,  and  death  is  often  welcomed  as  a  happy 
release. 

Diagnosis. — In  the  tumour  stage  the  diagnosis  has  to  be  made  from 
other  simple  tumours  or  from  gumma.  But  it  may  be  generally  assumed  that  a 
swelling  in  or  near  one  of  the  ventricular  bands  in  a  patient  after  middle  life,  in 
whom  there  is  no  history  of  syphilis  or  chronic  laryngitis,  is  in  all  probability 
cancerous.  In  the  ulcerative  stage  the  diagnosis  has  to  be  made  from  other 
forms  of  laryngeal  ulceration,  especially  tubercular  and  syphilitic.  Tubercular 
disease  occurs  as  a  rule  earlier  in  life  and  is  accompanied  with  evidence  of  tubercle 
elsewhere. 

In  the  case  of  syphilis  the  difficulties  are  greater,  but  marked  and  continued 
improvement  under  antisyphilitic  treatment,  and  especially  the  evidence  of 
cicatrization  in  some  part,  is  conclusive. 

Semon,  however,  states  that  he  has  seen  temporary  improvement  take  place  in  cancer  under 
the  use  of  iodide  of  potassium. 

When  perichondritis  is  present  the  symptoms  of  that  affection  may  so 
predominate  that  it  may  be  difficult  to  determine  the  cause  to  which  it  is  due. 

1  Gottstein,  Krankh.  d.  Kehlkopfcs,  1888,  j).  164, 


Sec.  17.] 


TUMOURS  IN  THE  AIR-TUBES. 


95 


The  Prognosis  is  of  course  as  bad  as  it  can  be.  Recovery  is  impossible 
if  the  disease  cannot  be  removed,  and  the  only  question  to  determine  is  the 
probable  duration  of  life. 

The  disease  rarely  lasts  so  long  as  two  or  three  years  from  the  commencement 
of  laryngeal  symptoms,  the  average  duration  being  not  more  than  twelve  to 
eighteen  months,  and  though  cases  are  recorded  of  much  longer  duration,  it  is 
hard  to  believe  that  the  disease  was  really  cancerous  all  the  time. 

The  longest  well-autlienticated  case,  according  to  Semon,  was  one  of  Fauvel's,  which  lasted 
6f  years,  and  in  a  case  of  his  own  in  which  the  duration  was  4  J  years. 

The  end  may  come  in  various  ways.  Sudden  suffocation,  sometimes  due 
among  other  causes  to  03dema  of  the  glottis,  is  a  risk  to  which  the  patient  is 
always  liable  as  long  as  tracheotomy  has  not  been  performed.  When  this 
danger  has  been  obviated  by  tracheotomy,  the  patient  may  die  of  gradual 
exhaustion,  but  more  frequently  death  is  produced  by  bronchitis,  pneumonia,  or 
gangrene  of  the  lung,  set  up  by  the  passage  of  food  and  secretions  into  the  lungs. 

A  point  of  some  interest  is  the  dissemination  of  the  new  growth  in  the  lung. 
This  is  due,  no  doubt,  to  the  aspiration  of  portions  of  the  tumour  into  the  lung 
and  their  growth  within  the  smaller  air-tubes  (cf.  New  Growths  in  the  Lung). 

The  Treatment  is  general  and  chiefly  palliative,  directed  to  support 
the  strength  and  to  relieve  distressing  symptoms  as  they  arise.  Among  these 
I'emedies  may  be  included  tracheotomy,  which  is  sure  to  become  necessary 
sooner  or  later ;  but  necessary  as  this  operation  is  in  order  to  prolong  life,,  it 
often  proves  to  be  an  additional  source  of  discomfort  from  the  irritation  which 
the  tube  produces,  and  from  the  unhealthy  sloughing  and  suppuration  which 
take  place  in  and  around  the  wound. 

Remedial  treatment  consists  in  operations  for  the  removal  of  the  disease. 
Of  these  there  are  two,  viz.,  erasion  after  thyrotomy  and  extirpation  of  the  larynx. 

Erosion  is,  of  course,  only  practicable  when  the  disease  is  limited  in  extent, 
and  until  lately  the  results  have  not  been  satisfactory,  but  the  recent  experience 
of  Butlin  1  and  Semon  ^  is  remarkable. 

Of  16  cases  of  Semou's,  recovery  took  place  in  9,  i.e.,  56  per  cent.,  and  in  some  of  them  the 
duration  of  life  was  considerable,  7^  years  in  one  and  6  years  in  another,  both  these  cases  dying 
of  other  diseases.  In  4  other  cases  the  patients  were  alive  and  well  4  years,  3  years,  2  years,  and 
li  yeare  after  operation. 

Extirpation  of  the  larynx  is  a  fearful  operation  to  contemplate,  and  has  only 
been  successful  in  something  less  than  10  per  cent,  of  recorded  cases. 

Recovery  took  place  in  13  cases  out  of  138,'*  the  patients  being  known  to  be  alive  some  time 
after  the  operation.  Three  cases  lived  more  than  16  months,  2  more  than  2  years,  5  more  than 
3  years,  2  more  than  5  years,  while  in  Harne's  case  the  patient  was  well  8  years  later. 

The  operation  was  first  performed  by  Patrick  Watson  in  1866,  and  again  by 
Billroth  in  1875,  in  both  instances  for  cancer. 

II.— IN  THE  TRACHEA. 

Tumours  of  the  air-tubes  below  the  larynx  are  extremely  rare,  but  they  are  of  the 
same  kinds  as  those  described  in  the  larynx. 

I.  NON-MALIGNANT  T'UMOU'RS.—^im^Xe  papillomata  ov  jwlypi 
have  been  described  by  various  autliorities.  They  appear  to  be  generally  smooth 
papillary  or  occasionally  cauliflower  growths,  sometimes  sessile,  sometimes 
pedunculated. 

1  Opendice  Sunjciij  of  Malignant  Disease. 

2  Radical  Operation  for  Malign.  Bis.  of  Larym:,  1894.  Art  icle  in  Clifford  Allbutt's  System 
ofMol.,  iv.  839.  »  Bosworth,  I.e.,  757. 
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They  have  been  several  times  diagnosed  by  the  laryngoscope,  and  in  one  case 
even  removed  by  operation  through  tlie  mouth  (Schroetter).i 

In  Fifield's  -  remarkable  case  a  fleshy  polyp  attached  to  the  trachea  hung 
down  over  the  right  bronchus,  which  it  occasionally  completely  occluded.  Tlie 
patient  was  a  young  woman  of  seventeen,  who  suffered  greatly  from  asthma,  as 
it  was  thought,  and  died  of  exhaustion. 

In  TUrck's^  case  a  fibroid  tumour  was  found  in  the  anterior  wall  of  the 
trachea  in  a  patient  who  died  of  phthisis.  Gibb  *  describes  a  cyst  or  abscess  in 
the  anterior  wall  which  burst  spontaneously  and  healed. 

Perhaps  the  most  important  tumours  of  this  kind  are  those  described  as 
post-tracheoiowic  vegetations.  Fleshy  vegetations  are  common  enough,  both 
internal  and  external,  while  the  tube  is  being  worn,  and  besides  being  the  caiise 
of  pain,  irritation,  and  bleeding,  may,  when  numerous  within  the  trachea,  also 
produce  so  mixch  obstruction  as  to  prevent  the  tube  being  dispensed  with.  Post- 
tracheotomic  vegetations,  however,  occur  also  after  the  wound  has  cicatrized. 
They  are  found  especially  in  children,  and  usually  in  males,  and  not  before  the 
15th  day  or  after  the  2nd  mouth  from  the  healing  of  the  wound.^  They  cannot 
of  course  be  diagnosed  till  the  symptoms  of  respiratory  obstruction  arise,  but  they 
have  then  been  correctly  diagnosed  and  successfully  operated  upon. 

Ecchondromata  have  been  described,  but  are  extremely  rare.  They  are 
connected  with  the  cartilages.  Cohen  ^  records  a  case  in  which  there  were 
several  such  tumours  found  in  the  trachea  of  a  patient  who  died  of  phthisis ; 
they  had  produced  no  symptoms       New  Growths  of  the  Lung). 

Gummata,  as  already  described  under  syjahilis,  may  form  distinct  tumours, 
and  have  been  diagnosed  during  life  and  successfully  treated. 

I  do  not  know  of  any  case  of  tubercular  tumour  of  the  trachea  or  bronchi 
similar  to  those  which  have  been  met  with  in  the  larynx. 

2.  MALIGNANT  TUMOURS.— When  the  trachea  is  the  seat  of  malig- 
nant mischief  it  is,  as  a  rule,  involved  only  secondarily  by  the  direct  extension  to  it 
of  a  primary  growth  in  the  neighbourhood,  as  for  instance  from  the  oesophagus, 
thyroid  or  glands  of  the  neck  or  mediastinum,  but  there  are  a  few  cases  in 
which  the  gi-owth  clearly  originated  within  the  trachea  itself. 

Of  sarcoma,  two  cases  are  recorded  by  Schroetter and  another  by  Meyer- 
Huni  and  Kaufmann.^  In  the  last  the  trachea  was  opened  and  the  tumour 
removed.  The  patient  was  a  man  of  twenty-seven  years  of  age  and  made  a  good 
recovery,  but  it  is  hard  to  believe  that  this  was  really  a  malignant  tumour  at  all. 

Primary  cancer  is  very  rare  indeed. 

The  first  and  for  a  long  time  the  only  case  on  record  was  that  of  Langhans,'  wbere  the  tumour 
involved  the  anterior  wall  of  the  trachea  and  extended  a  little  distance  down  both  bronchi.  Two 
cases  have  been  recorded  by  Mackenzie.^"  In  the  first,  a  man  of  40,  the  growth  occupied  the 
same  situation,  and  like  the  preceding  was  not  ulcerated.  In  the  second  case,  a  woman  of  57,  a 
cancerous  ulcer  occupied  the  middle  third  of  the  trachea  on  its  posterior  surface.  A  similar 
case  is  recorded  by  Virchow  and  Gerhardt  in  a  woman  of  38,  and  another  by  Morra.  The  most 
recent  case  came  under  Haudford's  observation. 

Some  recent  cases,  with  a  review,  will  be  found  described  by  Oestreich,  ZtscJU.  Mill.  Med., 
sxviii.  383  ;  Beschormer,  Samml.  klin.  Vortr.,  1893,  73. 

1  H^ienrmd.  Jahrb.,  xv.,  Sept.  1,  1868,  p.  64. 
-  Boston  Surg,  and  Med.  J.,  1861,  Nov.  14. 

3  Loc.  cit.,  p.  502.    •  Larynx,  p.  392. 

'  Petel,  "  Des  polypes  de  la  TracJide,"  Favis,  1879.  The  most  complete  monograph  on  this 
subject. 

8  Dis.  of  Throat,  2nd  ed.,  p.  511.  '  Laryngol.  MiUhcil.,  1875,  102. 

8  Corresp.  hi.  f.  Schiveiz.  Artzl.,  1880,  No.  9.  *  Firch.  Arch.,  liii.  470. 

"  Loc.  cit.  "  Berl.  klin.  Woch.,  1887,  933.  Path.  Soc.  Trans.,  vol.  3cl. 
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Secondary  metastatic  growths  appear  to  be  unusual,  although  in  Virchow's 
case  some  nodules  existed  in  the  lungs,  and  in  one  of  Mackenzie's  the  neighbouring 
glands  were  infiltrated. 

In  all  the  cases  the  growth  seems  to  have  originated  in  the  mucous  and 
sub-mucous  coats,  and  in  several  was  entirely  confined  to  them.  When  the 
neighbouring  tissues  are  infiltrated  the  difficulty  consists  in  deciding  that  the 
growth  did  not  arise  primarily  in  the  peritracheal  or  peribronchial  lymphatic 
tissue  or  in  the  adjacent  glands. 

The  disease  can  only  very  rarely  be  recognised  during  life,  and  when  diagnosed 
admits  of  no  remedial  treatment. 

III.— IN  THE  BRONCHI. 

Primary  tumours  of  the  bronchi  are  extremely  rare,  and  are  of  two  kinds  only 
■ — enchondroma  and  carcinoma.  These  are  both  dealt  with  later  in  connec- 
tion with  tumours  of  the  lung. 

18.  OBSTRUCTION  TO  THE  AIR-TUBES  FROM 

WITHOUT. 

Compression  is  the  term  used  to  denote  obstruction  to  the  air-tubes  produced 
by  pressure  from  without. 

The  cases  fall  naturally  into  two  groups,  according  as  the  part  of  the  air-tubes 
involved  lies  in  the  thorax  or  in  the  neck.  In  the  former  group  are  found  the 
most  frequent  as  well  as  the  most  serious  forms  of  the  affection,  for  the  air-tubes 
within  the  thorax,  being  placed  between  two  rigid  structures,  viz.,  the  spine 
behind  and  the  sternum  in  front,  are  easily  compressed  by  even  small  tumours  or 
swellings  near  to  them  :  while  in  the  neck,  owing  to  the  feeble  resistance  offered 
by  the  skin  and  other  tissues,  the  air-tubes  may  escape  compression  even  by 
tumours  or  swellings  of  considerable  dimensions. 

{A.)— COMPRESSION  IN  THE  NECK. 

The  larynx  with  its  stiff  cartilages  is  difficult  to  compress,  and  unless  some 
actual  lesion  be  produced,  such  as  fracture  or  dislocation,  pressure  from  without 
is  hardly  capable  of  causing  obstruction. 

In  the  trachea,  on  the  other  hand,  the  cartilages  are  less  resistant,  and  what 
is  more  important,  the  rings  are  incomplete,  so  that  they  readily  yield  to  lateral 
pressure,  while  in  the  membranous  portion,  placed  as  it  is  posteriorly  and 
separated  only  by  the  oesophagus  from  the  spine,  any  pressure  from  behind  will 
produce  its  full  effect,  so  that  slight  lesions  here  may  letid  to  severe  obstruction. 

The  causes  of  compression  in  the  neck  are  affections  of  the  thyroid  gland, 
tumours,  new-growths,  enlarged  glands,  inflammation  or  hiemorrhage  in  the 
tissues  of  the  neck,  disease  of  the  cervical  spine,  and  certain  aftectious  of  the 
oesophagus. 

I.  AFFECTIONS  OF  THE  THYROID  GLAND— Embracing 
almost  completely  the  trachea  as  it  does,  almost  any  affection  of  the  thyroid 
may  lead  to  pressure,  but  the  commonest  and  the  most  important  of  all  is  the 
ordinary  bronchocele. 

Bronchocele. — It  is  by  no  means  necessarily  the  largest  bronchoceles  that 
produce  the  most  pressure  ;  more  depends  upon  the  direction  of  growth  than 
upon  the  size,  for  if  the  goitre  develop  forwards,  as  it  often  does,  little  discom- 
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fort  may  be  produced  by  it,  except  that  due  to  its  weight,  while  a  single  small 
cyst  developing  inwards,  especially  if  situated  towards  the  posterior  part  of  the 
trachea,  may  produce  severe  symptoms ;  and  still  more  if,  as  sometimes  happens, 
the  growth  makes  its  way  between  the  trachea  and  the  (Esophagus  so  as  to  press 
upon  the  membranous  portion.  When  the  enlargement  of  the  gland  is  uniform, 
the  trachea  is  gripped  between  the  lobes  and  pinched  laterally,  but  it  often 


happens  that  a  goitre  is  free  of  all  pressure  symptoms  until  it  extends  downwards 
so  as  to  get  behind  the  clavicle  or  sternum,  and  it  is  in  these  cases  that  the  most 
severe  dyspnoea  is  met  with. 

The  shape  which  the  compressed  trachea  takes  in  goitre  depends  upon  the 
direction  of  pressure  ;  thus  in  a  uniform  enlargement  of  the  gland  the  sides  are 
pinched  together  and  the  trachea  is  flattened  laterally ;  if  the  enlargement  be 
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unilateral  the  trachea  may  be  bulged  inwards  on  that  side,  and  in  extreme  cases 
even  pushed  out  of  the  middle  line  of  the  neck,  sometimes  to  such  an  extent 
as  to  lead  to  a  sharp  bending  or  kinking  at  the  level  of  the  cricoid,  which  may 
still  further  increase  the  obstruction.  Beneath  the  sternum  the  pressure  may  be 
from  the  front  and  the  trachea  be  then  flattened  in  the  antero-posterior 
direction. 

The  cartOages  of  the  trachea  pressed  upon  have  been  stated  to  undergo  atrophic  changes, 
which  diminish  the  resistance  of  the  trachea  to  such  an  extent  that  it  cannot  stand  upright  wlien 
removed  from  the  body,  but  bends  at  the  seat  of  pressure.  It  is  to  these  changes  that  many  of 
the  cases  of  sudden  death  in  goitre  have  been  referred.' 

By  otlier  authors  the  dyspnoea  has  been  referred  to  muscular  action,  the  muscles  over  the 
enlarged  thyroid  being  irritated  and  kept  in  a  state  of  tension,  thus  pressing  the  gland  back 
ujjon  the  ti-achea.  Acting  on  this  theory  the  muscles  have  been  divided,  but,  as  a  rule,  without 
relief  to  the  dyspnoea.  Although  the  muscles  have  in  a  few  cases  been  found  hypertrophied,  in 
most  they  are  ati'ophied  and  spread  platysma-like  over  the  goitre,  a  fact  which  disposes  of  the 
theory,  at  any  rate  for  all  but  exceptional  cases. 

When  the  goitre  passes  behind  the  sternum  or  clavicle,  the  mechanism  of  the 
dyspnoea  is  clear.  When  it  does  not,  the  dyspnoea  is  due  to  compression  of  the 
trachea  either  laterally,  where  the  enlargement  is  uniform,  or  locally,  where  the 
enlargement  is  partial. 

The  dyspnoea  is  liable  to  exacerbations  as  the  result  of  catarrh  of  the  mucous 
membrane  in  the  region  of  the  obstruction  or  to  the  accumulation  of  secretion 
there.  Rapid  aggravation  of  the  dyspnoea  is  generally  due  to  some  sudden 
increase  in  the  compression  consequent  on  haemorrhage  or  inflammation  in  the 
cysts. 

Bristowe  -  records  a  case  in  which  a  patient  was  suddenly  seized  with  severe  dyspnoea.  A 
small  thyroid  cyst  which  was  found  on  examination  was  quickly  punctured,  and  with  the  escape 
of  its  contents  the  dyspncea  was  immediately  relieved. 

Compression  due  to  other  affections  of  the  thyroid  are  rare.  Most  of  them 
occur  in  the  course  of  malignant  disease.  This,  while  producing  pressure,  also 
very  early  ulcerates  through  into  the  trachea. 

In  a  case  of  this  kind  recently  seen  by  me,  the  thyroid  formed  a  hard  mass  of  no  large  size. 
The  patient  came  under  treatment  on  account  of  repeated  hsemoptysis,  in  an  attack  of  which  he 
ultimately  died. 

Apart  from  bronchocele,  other  affections  of  the  thyroid,  such  as  inflammation, 
abscess  and  hismorrhage,  are  extremely  rare  as  causes  of  obstruction.^  A  few 
cases  of  hydatids  in  the  thyroid  have  been  described,  and  a  very  remarkable  case 
of  accessory  thyroid  *  recorded  which  extended  from  the  chin  to  the  sternum,  and 
was  the  cause  of  serious  obstruction. 

Exophthalmic  Goitre  is  commonly  associated  with  dyspnoea,  but  unless 
the  gland  has  passed  beneath  the  sternum  the  explanation  is  to  he  generally 
sought  in  other  causes  than  pressure,  and  will  be  found  rather  in  the  nervous  or 
vascular  conditions  present.  Still  in  the  few  cases  where  the  dyspnoea  is  due 
directly  to  the  goitre  it  is  brought  about  in  the  same  way  as  in  bronchocele  by 
the  gripping  of  the  trachea  by  the  enlarged  gland. 

Aerial  Goitre,  Luftkropf— Aerocele. — In  connection  with  goitre  refer- 
ence may  be  made  to  the  rare  but  remarkable  affection  which  has  been  named 
aerial  (joitre  or  aerial  bronchocele  (Luftkropf),  and  which  has  been  also  called 
Tracheocele,  Pneumatocele,  Hernia  of  the  Tracliea  and  Aerocele. 

1  Edw.  Rose,  Arch.f.  kUn.  Ohir.,  vol.  xxii.  a  S/.  Titos.  Eosp.  Rep  ,  iii. 

3  Wilksaiid  Moxon,  Path.  AnaL,  2nd  ed.,  p.  290.    Gurlt,  Cyatcnijeschw.  dcs  Halscx,  1855. 
■*  Schnitzler,  Wiener  Klinik,  1877 
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This  consists  of  a  tumour,  varying  usually  with  respiration,  increasing  with 
expiration  and  sometimes  almost  completely  disappearing  on  inspiration,  often 
tympanitic  when  distended,  but  at  other  times  not  resonant  to  percussion.  It  is 
found  in  the  thyroid  region,  and  is  sometimes  bilateral,  sometimes  median,  but 
most  frequently  unilateral.  Its  walls  resemble  mucous  membrane,  and  the  con- 
tents are  mucous  or  mucopurulent.  These  tumours  are  sometimes  congenital, 
but  more  often  develop  as  the  result  of  violent  coughing,  vomiting,  or 
straining. 

The  symptoms  are  unimportant,  for  dyspnoea  is  rare,  but  it  may  be  severe,  as 
in  a  case  recorded  by  Eldridge,i  in  whose  paper  the  literature  of  the  subject  is 
given. 

The  congenital  cases  are  rarely  cured,  but  the  acquired  may  disappear  spon- 
taneously. Mechanical  pressure  has  been  employed.  Extirpation  is  a  risky 
in-oceeding,  and  the  remedy  may  prove  worse  than  the  disease. 

As  to  the  exact  pathological  nature  of  these  cases,  much  difference  of  opinion 
exists.  Many  varieties  of  air-COntaining  tumours  in  the  neck  have  been 
described. 

Some  appear  to  have  their  origin  in  abscesses  which  have  communicated  with 
the  pharynx,  oesophagus  or  trachea.  What  follows,  however,  in  these  cases  is 
usually  cervical  emphysema,  and  hardly  ever  anything  that  could  be  fairly 
described  as  an  air-containing  tumour. 

Others,  especially  those  of  congenital  origin,  are  referred  to  persisteiit  bronchial 
fistulce,  the  external  orifice  of  which  has  become  closed  while  the  other  part  re- 
mains patent. 

There  is,  I  believe,  no  case  of  this  kind  recorded  which  can  be  considered 
conclusive. 

True  aerial  goitre,  i.e.,  an  air-containing  tumour  of  the  thyroid,  could  only 
arise  when  a  thyroid  cyst  has  ruptured  into  the  trachea.  It  is  a  most  unlikely 
condition  theoretically,  and  as  a  matter  of  fact  it  has  never  been  conclusively 
demonstrated.  This  being  so,  it  is  odd  that  Aerial  Goitre  or  Luftkropf  should  be 
the  name  by  which  the  condition  is  commonly  known. 

It  has  been  stated,  but  I  do  not  know  upon  what  grounds,  that  a  persistent 
thymus  may  be  forced  out  of  the  thorax  by  violent  expiration  and  present  as  a 
tumour  not  unlike  goitre  in  the  neck. 

Two  varieties  remain,  viz.,  tracheal  and  oesophageal  pouches.  Both  are  well 
recognised,  though  rare,  pathological  conditions,  and  are  no  doubt  the  true 
explanation  of  most  of  the  cases  recorded. 

Tracheal  pouches  (cystic  tracheectasis)  were  described  and  figured  by 
Virchow.  They  arise  from  the  posterior  wall  of  the  trachea,  usually  about  the 
level  of  the  manubrium  sterni.  As  they  increase  in  size  they  extend  upwards 
and  laterally,  and  may  present  above  the  clavicle  and  reach  below  and  behind  the 
thyroid  gland,  thus  closely  resembling  a  goitre. 

It  is  stated  that  the  communication  with  the  trachea  may  become  closed  so 
that  a  cyst  is  left,  lined  with  mucous  membrane  and  containing  mucus. 

Tracheectasis  is  in  most  instances  a  pathological  curiosity — the  pouches  are 
small,  and  could  not  have  been  obvious  during  life. 

CEsojjJiafjeal  pouches  of  small  size  are  not  altogether  rare,  but  it  must  be 
rare  indeed  for  so  large  a  swelling  to  be  produced  which  could  in  any  way 
suggest  a  goitre.  Such  cases,  however,  undoubtedly  exist,  of  which  the  following 
is  au  interesting  example.  It  was  under  the  care  of  Mr.  Berry,  to  whom  I  am 
indebted  for  the  opportunity  of  seeing  it  and  for  permission  to  refer  to  it. 
1  Amer.  Jour,  of  Mccl.  Sc.,  July  1879.    Cf.  also  Petit,  Eev.  de  Chirurgk,  1890. 
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The  patient  was  a  woman  23  years  of  age,  who  complained  of  difficulty  in  swallowing  and 

**^^Her  symptoms  dated  from  the  age  of  18,  when  she  began  to  have  a  feeling  of  tightness  in  the 
throat  after  swallowing,  which  was  relieved  by  vomiting.  These  attacks  used  to  come  on  about 
every  two  months  at  first,  but  gradually  became  more  frequent,  until  she  has  recently  found  it 
impossible  to  take  any  food  without  vomiting.  Lately  the  dyspnoea  was  brought  on  at  once  by 
lying  down  flat,  while  stoopiiig  forward  brought  on  an  attack  of  coughing. 

AVhen  quiet  the  neck  looked  a  little  full,  but  otherwise  normal ;  when  coughing  a  large 
symmetrical  tumour  came  up  from  the  thorax  into  the  neck,  looking  like  a  bronchocele.  _  It 
reached  as  high  as  the  hyoid  bone  and  as  far  back  as  the  posterior  border  of  the  sterno-mastoids. 
The  trachea  could  be  felt  in  front  of  it  in  the  middle  line,  and  the  swelling  was  soft  and 

resonant.  j      -u  j 

It  was  evidently  an  air-containing  cyst,  and  seemed  to  me  like  what  had  been  described  as 
• '  Aerial  Goitre  "  or  "  Luft-kropf. " 

On  operation  it  was  discovered  to  be  an  oesophageal  dilatation,  and  part  of  it  was  removed. 
For  a  time  the  patient  did  well,  but  then  began  to  vomit  persistently.  When  no  food  could  be 
retained  gastrotomy  was  performed  as  a  last  resort,  but  the  patient  succumbed. 

The  post-viortcm  examination  was  incomplete  ;  but  the  oesophagus  was  found  dilated  in  its 
whole  length,  and  there  was  no  sphincter  at  the  oesophageal  opening  into  the  stoma,ch. 

It  seems  as  if  the  condition  is  to  be  referred  to  a  congenital  absence  of  the  sphincter,  so  that 
the  air  which  the  stomach  contained  was  forced  by  coughing,  vomiting,  or  straining  into  the 
oesophagus,  distending  it,  and  in  time  leading  to  the  fonnation  of  the  remarkable  tumour  in  the 
neck  described. 

2.  EMPHYSEMA  of  the  cervical  tissues  may  be  attended  with  severe 
dyspnoea.  It  is  easily  recognised  by  the  crepitation  beneath  the  skin,  and  by 
the  resonance  on  percussion.  The  dyspnoea  may  be  considerable,  but  this  it  is 
not  easy  to  assign  to  its  proper  cause,  for  though  in  part  caused  by  pressure 
roimd  the  air-tubes,  it  may  be  also  due  to  mediastinal  emphysema,  to  interstitial 
emphysema  of  the  lung  itself,  or  even  to  pneumothorax. 

3.  OF  TUMOURS  in  the  neck  little  need  be  said.  Cancer,  sarcoma, 
lymph-adenoma,  cysts,  enlarged  and  inflamed  glands  may  all  cause  pressure,  but 
whether  they  do  or  not  depends  entirely  upon  their  position  and  direction 
of  growth. 

I  have  seen  two  cases  in  which  a  small  abscess  formed  In  the  deep  tissues  just  above  the 
sternum  in  the  middle  line.  It  rapidly  caused  pressure  on  the  trachea,  and  threatened  to 
perforate  it.  In  the  situation  they  occupied  it  required  some  skill  and  courage^  to  open  them, 
but  with  the  evacuation  of  a  small  amount  only  of  pus,  all  the  symptoms  disappeared  and 
recovery  was  rapid. 

4.  DIFFUSE    PHLEGMONOUS    INFLAMMATION  of  the 

neck  sometimes  kills  by  dyspnoea.  This  may  be  the  result,  on  the  one  hand, 
of  acute  inflammation  of  the  parts  about  the  glottis  or,  on  the  other,  of  the 
collection  of  pus  in  such  a  position  as  to  produce  pressure  on  the  air-tubes. 
The  same  explanation  holds  also  of  the  inflammation  round  a  foreign  body 
like  a  bullet  lodged  in  the  neck. 

5.  NEW-GROWTH  AND  FOREIGN  BODY  are  the  only  two 
affections  of  the  oesophagus  that  are  likely  to  lead  to  compression.  A  new- 
growth  may  push  the  trachea  before  it  and  cause  compression,  but  more 
commonly  it  attacks  the  walls,  and  quickly  ulcerating  through  them,  forms 
a  fistulous  communication  between  the  two  tubes,,  with  the  result  that  food 
passes  into  the  air-tubes,  and  excites  pneumonia,  of  which  the  patient 
dies. 

6.  DISEASES  OF  THE  CERVICAL  SPINE.— New-growths  in 
this  position  are  rare,  and  still  more  rarely  cause  compression.  Caries  may  be 
attended  with  suppuration  and  lead  to  compression  as  in  some  cases  of  retro- 
pharyngeal abscess ;  but  the  pus  as  a  rule  collects  at  the  sides  or  posteriorly, 
and  not  towards  the  front,  thus  avoiding  the  trachea. 
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{B.)— COMPRESSION  WITHIN  THE  THORAX. 

Within  the  thorax  the  two  commonest  causes  by  far  are  aneurysm  and 
new-growth. 

1.  ANEURYSM. — It  is  obvious  that  the  aneurysms  which  are  most  likely 
to  press  upon  the  air-tubes  are  those  of  the  arch  of  the  aorta,  but  even  among 
them  there  will  be  differences.  In  the  first  part  of  the  arch  an  aneurysm  tends 
to  develop  forwards  and  outwards,  and  though  it  compresses  the  upper  part  of 
the  lung  it  avoids  the  large  air-tubes.  In  the  second  part  the  aneurysm  develops 
upwards  and  backwards  and  will  press  upon  the  trachea  almost  at  once,  and 
being  in  the  narrowest  part  of  the  thorax  it  will  produce  its  full  effect ;  thus 
well-marked  pressure  symptoms  have  been  caused  by  an  aneurysm  not  larger 
than  a  filbert  or  a  walnut,  and  have  been  the  earliest  or  indeed  the  only  signs  of 
mischief  until  profuse  or  fatal  htemoptysis  proved  the  nature  of  the  lesion.  In 
the  same  way  the  rapid  development  of  a  small  secondary  pouch  in  this  position 
from  a  larger  aneurysmal  sac  often  explains  the  sudden  aggravation  of  the 
dyspnosa.  The  same  remarks  apply  to  aneurysm  of  the  innominate  or  right 
carotid  developing  in  this  position.  In  the  third  part  of  the  arch  aneurysms 
develop  downwards  and  towards  the  left,  and  they  thus  not  infrequently  com- 
press the  left  bronchus.  Wherever  the  aneurysm  exercises  pressure  it  may 
burst,  and  where  it  is  very  small  profuse  heemoptysis  may  be  the  first  grave 
symptom. 

In  the  descending  part  of  the  arch  the  direction  of  development  is  away  from 
the  root  of  the  lung,  and  though  the  lower  lobe  of  the  left  lung  may  be  com- 
pressed, the  air-tubes  usually  escape. 

2.  MEDIASTINAL  TUMOUR.— Every  mediastinal  tumour  is  capable 
of  exercising  pressure  upon  the  air-tubes,  but  it  is  especially  the  malignant  forms 
that  are  important  in  this  respect,  for  by  their  continuous  growth  they  are  certain 
to  jDress  upon  the  air-tubes  sooner  or  later.  How  soon,  however,  will  depend  upon 
the  place  of  development  and  the  direction  of  growth.  Dyspnoea  in  the  course  of 
mediastinal  tumour  is,  however,  not  of  itself  sufficient  to  indicate  pressure  on  the 
air-tubes,  for  it  may  be  due  to  secondary  deposits  in  the  lung  or  to  the  direct 
spreading  of  the  growth  to  the  lung,  to  the  compression  of  vessels,  both  arteries 
and  veins,  to  pressure  on  nerves  and  consequent  laryngeal  affections,  to  compi-es- 
sion-sequelee  in  the  lung  such  as  bronchitis  or  pneumonia,  or  lastly  to  pleuritic 
effusion. 

In  whatever  part  of  the  mediastinum  the  growth  may  have  originally  started, 
it  ultimately  reaches  the  trachea  or  main  bronchi  at  the  root  of  the  lung  and 
compresses  them.  Of  the  bronchi  it  may  involve  one  or  both,  but,  if  both,  rarely 
both  equally. 

The  diagnosis  of  mediastinal  tumour  presents  in  many  cases  but  little 
difficulty.  The  signs  all  point  to  some  solid  mass  in  the  mediastinum.  They 
are  (1)  dulness  beneath  the  sternum  or  in  the  interscapular  space,  with  increased 
vocal  vibrations,  vocal  resonance  and  breath  sounds  over  the  dull  area ;  (2)  com- 
pression of  veins  shown  by  dilatation  of  the  superficial  veins  over  the  chest  or  of 
the  large  veins  in  the  neck  or  arm,  with,  not  uncommonly,  oedema  of  the  corre- 
sponding parts,  i.e.,  of  the  head,  neck  or  arm  ;  (3)  compi-ession  of  arteries  indi- 
cated by  a  difference  in  the  carotid  or  radial  pulses  ;  (4)  pressure  on  nerves  as 
seen  in  various  paralytic  or  spasmodic  afl^ctions  of  the  larynx ;  (5)  and  lastly 
by  pressure  on  the  air-tubes  leading  to  stridor  where  the  trachea  is  involved 
alone  or  to  obstruction  to  the  entry  of  air  into  the  lung  where  tlie  main 
bronchus  is  involved. 
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All  these  signs  may  be  equally  given  by  an  aneurysm,  but  as  a  rule  with 
aneurysm  there  is  not  so  great  an  increase  in  the  voice-  and  breath-sounds  over 
the  dull  area  as  with  solid  tumour,  and  there  are  the  more  special  and  character- 
istic symptoms  of  aneurysm,  viz.,  visible  and  palpable  pulsation,  with  probable 
secondary  cardiac  changes.  Easy  as  the  diagnosis  lietween  new-growth  and 
aneurysm  is  in  most  cases,  in  others  there  are  no  distinctive  signs  whieh  enable 
us  to  get  beyond  the  fact  that  there  is  some  mediastinal  obstruction,  and  the 
differential  diagnosis  has  then  to  be  made  by  general  considerations,  viz.,  by  the 
age  and  history  of  the  patient.  Thus  if  the  patient  be  a  man  of  middle  age,  who 
has  not  lost  flesh,  with  a  history  of  hard  muscular  work,  of  drinking,  and  of  syphilis, 
the  diagnosis  of  aneurysm  is  fairly  certain ;  if,  on  the  other  hand,  the  patient 
be  young  or  old,  and  have  lost  flesh,  the  probability  will  be  equally  strong  in 
favour  of  growth. 

Still,  take  what  care  we  will,  the  diagnosis  may  be  incorrect,  for  even  such  characteristic  signs 
as  pulsation  and  murmurs  may  mislead,  as  the  two  cases  following  show. 

1.  A  man  of  70  had  dyspnoea  and  stridor  and  dulness  beneath  the  sternum,  with  increased 
voice  and  breath  sounds.  He  had  no  pulsation  or  definite  signs  of  aneurysm  and  had  lost  flesh 
rapidly.  The  diagnosis  of  new-growth  seemed  clear.  He  died  suddenly  of  haemoptysis,  and 
on  the  autopsy  a  very  large  thin-walled  aneurysm  of  the  whole  arch  of  the  aorta  was  found. 
It  was  a  case  of  non-pulsating  aneurysm  similar  to  those  described  by  Mr.  Morrant  Baker  in  the 
popliteal  and  other  parts. 

2.  On  the  other  hand  a  young  man  of  25  came  under  observation  with  the  signs  of  mediastinal 
mischief.  He  was  well  nourished  and  had  not  lost  flesh  then.  There  was  distinct  pulsation  under 
the  sternum,  and  the  diagnosis  of  aneurysm  of  the  aorta  was  made.  He  was  placed  upon  Tuffnell's 
diet,  and  after  a  few  weeks  the  pulsation  abruptly  disappeared  beneath  the  sternum,  and  at  the 
same  time  thrombosis  occurred  in  the  femoral  vein.  The  conclusion  seemed  obvious  that  clot- 
ting had  occurred  in  both  places,  and  the  diagnosis  of  aneurysm  seemed  to  be  confirmed.  Before 
long  it  became  clear  that  the  diagnosis  was  wrong,  and  when  the  patient  died  some  months  later 
a  large  sarcoma  was  found  in  the  mediastinum  involving  the  pericardium  and  roots  of  the  lungs. 

In  the  common  form  of  mediastinal  tumour  the  growth  starts  in  the  glands 
or  other  tissues  of  the  mediastinum  and  only  involves  the  bronchial  glands  late 
or  secondarily.  There  is,  however,  another  form  which  may  fairly  be  classed 
with  mediastinal  growths,  though  it  is  sometimes  placed  among  tumours  of  the 
lung. 

Primary  Tumour  of  the  Root  of  the  Lung". — In  this  form  the 
primary  growth  is  round  the  bronchus  at  the  root  of  the  lung.  This  is  a 
very  remarkable  form  of  affection,  and  one  to  which  the  attention  has  not  been 
given  which  it  seems  to  me  to  deserve.  It  is  of  all  kinds  the  most  difficult  to 
diagnose,  and  may  even  be  easily  overlooked  on  the  post-mortem  table,  for  the 
growth  is  often  extremely  limited  and  the  glands  in  the  mediastinum  are  not 
involved. 

The  growth  seems  to  me  to  originate  in  the  peribronchial  tissue,  and  I 
believe  it  to  be  always  cancerous,  with  a  large  amount  of  fibrous  tissue  in  it, 
which  undergoes  contraction  and  thus  compresses  the  bi'onchus  early.  It  does 
not  invade  the  inner  walls  of  the  tube  and  ulcerate,  but  spreads  along  the  tubes 
in  the  peribronchial  tissue  for  a  distance  of  two  or  three  inches  into  the  lung. 
On  section  it  appears  white,  and  looks  like  fibrous  peribronchial  thickening,  and 
its  real  nature  might  be,  and  is,  easily  mistaken.  The  lung  beyond  shows  the 
usual  results  of  obstruction,  and  in  the  airless  infiltrated  portions,  cavities  are 
often  found  which  have  been  described  as  softened  secondary  nodules,  but  are 
really  patches  of  subacute  pneumonic  inflammation  which  have  undergone  necrotic 
degeneration. 

When  the  main  bronchus  is  affected  the  whole  lung  passes  into  the  condition 
described.  Dulness  is  found  over  the  whole  side,  the  movements  are  restiicted 
or  absent,  and  as  the  vocal  vibrations   vocal  resonance  and  breath  sounds  are 
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also  absent,  the  diagnosis  from  pleuritic  eflFusion  will  be  very  difficult  When 
the  secondary  changes  in  the  lung  lead  to  a  rise  of  temperature,  as  they  not 
infrequently  do,  the  case  may  closely  resemble  phthisis.  In  one  case  empyema 
was  diagnosed,  and  a  needle  inserted  which  brought  away  some  puriform  fluid 
Tlie  nature  of  the  case  was  subsequently  recognised  and  diagnosis  of  cancer  at 
the  root  of  the  lung  correctly  made.  The  post-mortem  showed  that  the  fluid 
obtained  by  the  needle  came  from  one  of  the  necrotic  cavities  in  the  lung. 

I  have  recorded  three  cases  of  this  kind  iu  the  35th  volume  of  the  Pathological  Tramadions 
and  another  IS  pubhshed  in  the  39th  volume  by  Dr.  Newton  Pitt,  which  is  remarkable  in  t^^ 
respects,  first,  that  the  growth  origmated  in  a  bronchial  gland,  and  secondly,  that  there  were 
two  secondai-y  nodules  m  the  opposite  lung.    In  the  cases  described,  and  in  others  I  have 
seen,  secondary  growths  were  absent  [cf.  chapter  on  New-Growths  of  the  Lung). 

3.  ENLARGED  BRONCHIAL  GLANDS.-The  bronchial  glands 
are  situated  round  the  bifurcation  of  the  trachea  and  roots  of  the  lungs  They 
are  ten  to  twelve  in  number,  the  largest  being  placed  opposite  the  bifurcation  of 
the  trachea,  the  smallest  round  the  bronchi  and  their  primary  divisions  for  some 
little  distance  within  the  substance  of  the  lungs. 

They  are  of  great  importance,  first  because  the  lymphatics  of  the  lungs  run 
to  them,  and  they  are  thus  subject  to  enlargement,  both  acute  and  chronic,  as  the 
result  of  acute  or  chronic  affections  of  the  lungs ;  and  secondly,  because  of  the 
important  anatomical  relation  in  which  they  stand  to  the  air-tubes,  so  that 
slight  enlargement  may  give  rise  to  marked  symptoms  of  pressure. 

In  adults  the  glands  are  almost  always  much  pigmented  from  the  deposit  in 
them  of  the  carbon  and  other  foreign  particles  introduced  into  the  lungs  from 
the  air.  This  pigmentation  is  often  associated  with  some  enlargement,  chiefly 
of  a  fibroid  nature,  but  rarely  enough  to  produce  symptoms.  In  ail  acute 
inflammations  of  the  lung— for  instance,  in  pneumonia,  gangrene,  or  abscess,  as  well 
as  in  acute  bronchitis — the  glands  are,  as  would  be  expected,  acutely  enlarged, 
but,  again,  rarely  produce  evident  symptoms.  °  ' 

In  chronic  bronchitis  there  are  always  chronic  changes  in  the  glands,  which 
sometimes  lead  to  enlargement,  but  at  others  to  contraction.  In  the  acute 
exacerbations  of  chronic  bronchitis  the  glands  undergo  fresh  enlargement,  unless 
they  are  prevented  by  fibroid  or  other  chronic  changes,  and  the  pressure  caused 
by  them  may  produce  the  stridor-like  sounds  which  are  often  heard  in  such 
cases  and  are  usually  regarded  as  a  form  of  rhonchus. 

Thus  I  had  under  my  care  a  case  of  chronic  bronchitis  in  which  the  dyspnoea  and  stridor 
were  such  marked  symptoms  that  I  was  inclined  to  think  that  there  must  be  stenosis  of  the 
trachea,  probably  of  a  syphilitic  nature,  with  bronchitis  as  its  result,  but  when  the  bronchitis 
subsided  the  stridor  disappeared  and  with  it  much  of  the  dyspnoaa,  a  result  to  be  fairly 
attributed  to  the  relief  of  pressure  as  the  inflammatory  enlargement  of  the  glands  subsided. 

The  bronchial  glands  may  of  course  be  the  seat  of  new-growth,  but  almost 
invariably  secondarily  to  new-growth  in  some  other  part  of  the  mediastinum. 
A  case  of  primary  sarcoma  of  a  bronchial  gland  at  the  bifurcation  is  recorded  by 
Dr.  Newton  Pitt.^  It  was  discovered  by  accident  in  a  patient  who  died  of 
fractured  base,  and  was  the  only  growth  in  the  body. 

The  chief  cause  of  chronic  enlargement  of  the  bronchial  glands,  however,  is 
tubercular  disease,  and  this  alone  requires  to  be  considered  in  any  detail. 

Chronic  Tubercular  Glands.— In  phthisis  the  bronchial  glands  are 
always  more  or  less  affected,  sometimes  enlarged  or  sometimes  shrunken  and 
cretaceous,  but  they  do  not  usually  add  to  or  specially  modify  the  symptoms ;  at 
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any  rate,  it  is  not  possible  to  assign  to  them  their  proper  share  in  the  symptoms 
produced.  It  is  possible  that  the  bronchial  glands,  like  the  glands  in  the  neck, 
may  be  tubercular  and  caseate  without  phthisis  in  the  lung  or  any  evident 
tubercular  disease  elsewhere  to  which  they  might  be  secondary.  This  is  probably 
not  uncommon,  in  children  at  any  rate,  and  may  give  rise  in  them  to  spasmodic 
breathing  and  paroxysmal  cough,  or  even  to  attacks  which  are  asthmatic  in  type, 
as  in  cases  recorded  by  Eustace  Smith  ^  and  by  Gee.^  Indeed,  the  former  writer 
states  that  in  asthma  in  children  the  possibility  of  enlarged  bronchial  glands 
should  always  be  borne  in  mind.  Dulness  beneath  the  sternum  has  been 
described,  but  this  cannot  be  caused  by  any  enlargement  of  the  bronchial  glands, 
for  they  are  too  deeply  seated.  It  can  only  be  present  when  the  lymphatic  glands 
in  the  anterior  mediastinum  are  affected. 

To  one  point  in  the  diagnosis  of  this  condition  Eustace  Smith  draws  especial 
attention,  viz.,  to  the  production  of  a  venous  hum  beneath  the  sternum  when  the 
head  is  thrown  far  back. 

That  a  murmur  may  be  produced  frequently  in  this  way  in  children,  in  whom  the  glands  are 
presumably  in  the  condition  described,  there  can  be  no  doubt,  and  Eustace  Smith  claims  to  have 
connected  it  conclusively  with  enlarged  bronchial  glands,  and  he  states  further  that  such 
murmurs  are  not  present  in  simple  flat  chests,  or  with  an  enlarged  thymus.  The  mechanism  of 
production  of  the  murmur  he  believes  to  be  this  :  when  the  head  is  thrown  back  the  larynx  and 
the  glands  with  it  are  tilted  forward,  and  thus  the  glands,  if  they  are  enlarged,  press  upon  the 
innominate  vein.  The  larynx  and  parts  about  it,  however,  must  be  free  to  move,  for  if  not  the 
necessary  pressure  cannot  be  produced. 

A  similar  condition  of  the  gland  may  occur  in  the  adult.  It  is  much  less 
frequent  than  in  the  child,  but  the  following  puzzling  case  I  believe  to  have  been 
one  of  this  kind. 

A  lad  of  16  was  under  my  care  for  very  peculiar  attacks  of  dyspncea,  brought  ©n  by 
swallo\ving  solids.  Liquid  food  could  be  taken  without  disconlfort,  but  a  lump  of  any  kind 
brought  on  a  severe  attack  which  lasted  a  few  minutes,  and  did  not  completely  pass  off  sometimes 
for  an  hour  or  more.  There  were  no  physical  signs  in  the  chest,  and  the  case  seemed  to  be  best 
explained  by  the  assumption  that  there  were  enlarged  bronchial  glands  so  placed  that  the 
passage  of  a  solid  body  down  the  oesophagus  pushed  them  forward  and  caused  pressure  on  the 
trachea.  The  patient  was  treated  on  that  assumption.  He  remained  under  observation  for 
some  time,  the  symptoms  slowly  subsiding  and  ultimately  entirely  disappearing.  He  has  con- 
tinued since  then  in  perfect  health  for  some  years. 

Results. — As  a  rule  acute  enlargement  subsides  as  rapidly  as  it  comes  on 
■when  the  source  of  irritation  is  removed.  If  the  irritation  be  chronic  the  glands 
may  continue  enlarged  and  produce  pressure ;  more  frequently  they  become 
fibroid,  pigmented,  shrunken,  or  cretaceous,  and  cause  no  further  trouble 

With  ch  ronic  tubercular  glands,  however,  other  important  changes  may  occur, 
viz.,  softening  in  them  or  suppuration  in  or  round  them.  Such  changes,  owing  to 
the  position  which  the  glands  occupy,  are  of  serious  consequence.  The  pressure 
alone  may  give  rise  to  severe  symptoms,  and  even  cause  death,  as  in  a  case 
recorded  by  Makins,^  in  which  tracheotomy  was  performed,  but  without  relief. 
Barlow*  has  described  a  similar  case  in  which  great  thinning  of  the  compressed 
bronchus  had  taken  place,  but  without  actual  rupture.  It  most  often  happens 
that  the  gland  ruptures  and  discharges  its  contents  into  the  parts  near :  if  into 
the  mediastinum,  with  the  production  of  a  mediastinal  abscess  ;  if  into  the  pleura, 
with  the  production  of  an  empyema.  Fortunately,  these  more  serious  results  are 
not  so  frequent  as  the  rupture  into  the  trachea  or  bronchus.  When  this  has 
occurred,  the  degenerating  gland  may  in  some  rare  cases  slowly  disintegrate  and 

^  Dis.  of  Children,  1889.  fit.  Barlhnl.  Hasp.  Hep.,  vol.  xiii.  165. 

*  Path.  Soc.  Trans.,  xxxv.  Ibid.,  xxx. 
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be  expectorated,  the  place  ultimately  healing  completely.  Not  infrequently  the 
discharges  set  up  pneumonia,  which  is  likely  to  gangrene  or  slough,  and  cause 
rapid  death  with  septic  symptoms.  Gee  ^  has  recorded  three  interesting  cases  of 
this  kind,  and  they  are  by  no  means  rare.  Where  less  acute  inflammation  is  set 
up,  the  lung  may  pass  into  a  condition  of  intei'stitial  pneumonia  or  slaty  induration. 
It  is  interesting  to  note  that  in  some  of  these  cases  the  caseous  substance  has  set 
up  a  secondary  tuberculosis  in  the  lung.  Sometimes  the  gland  is  discharged  bodily 
into  the  trachea.  It  then  becomes  a  foreign  body  and  will  act  as  such.  It  may 
be  coughed  out  at  once,  but  there  is  the  risk  of  its  impaction  in  the  larynx  or 
in  the  trachea,  with  immediate  suiTocation,  as  occurred  in  cases  recorded  by 
Edwardes-  and  by  Kidd.'^  In  the  process  of  extrusion  the  gland  may  project 
into  the  trachea  and  lead  to  great  obstruction,  as  in  Gulliver's  *  case,  where  a 
caseous  gland  lay  loose  in  a  small  abscess  cavity,  but  projected  into  the  trachea 
so  far  as  to  almost  toiich  the  opposite  wall. 

The  cliild,  aged  4,  liad  beau  under  treatment  for  broncliitis,  but  had  improved  so  far  as  to 
be  able  to  leave  the  hospital.  A  week  later  it  was  brought  back  with  urgent  dyspncea,  and  died 
in  a  few  hours,  when  the  condition  described  was  found  jjost-mortem.  The  first  attack  was  prob- 
ably due  to  the  discliarge  of  the  fluid  contents  into  tlie  air-tubes,  and  the  final  one  to  the  pro- 
trusion of  the  gland  itself  into  tlie  trachea. 

Sometimes  a  double  perforation  occurs,  into  the  air-tubes  on  the  one  side,  and 
into  the  pleura  or  mediastinum  on  the  other,  producing  in  the  one  case  pneumo- 
thorax, and  in  the  other  mediastinal  emphysema. 

Treatment. — It  is  chiefly  in  children,  as  being  most  subject  to  the  chi-onic 
tubercular  enlargement  of  the  glands  without  phthisis,  that  the  question  of  ti-eat- 
ment  requires  to  be  considered.  In  them  treatment  consists  in  the.  use  of  the 
ordinary  remedies  given  for  the  similar  enlargements  of  glands  in  the  neck,  viz., 
cod  liver  oil,  steel  wine,  good  food,  and  sea  air.  It  was  under  treatment  of  this 
kind,  with  the  addition  of  some  iodide  of  potassium,  that  the  lad  of  16  just  spoken 
of  recovered. 

Little  aid  can  be  looked  for  from  surgery.  Tracheotomy,  though  it  has  been 
performed  in  several  cases  because  of  doubt  as  to  the  exact  diagnosis,  must  fail 
to  give  relief ;  the  tracheal  opening  is  above  the  seat  of  obstruction,  and  the 
lesions  in  the  mediastinum  are  in  most  cases  beyond  reach  of  the  knife. 

Fortunately  it  is  only  the  rarer  cases  that  give  rise  to  very  serious  symptoms, 
and  if  enlai-gement  of  the  bronchial  glands  is  as  common  a  disease  as  some 
authorities  believe,  it  is  clear  that  in  a  large  number  of  cases  complete  recovery 
must  take  place. 

A  successful  case  of  operation  from  the  front,  for  mediastinal  suppuration  in  connection  with 
tubercular  glands,  is  reported  by  Milton.  ^ 

4.  MEDIASTINAL  ABSCESS. — Suppuration  iu  the  mediastinum  is 
a  very  rare  disease.  In  the  anterior  mediastinum  pressure  upon  the  air-tubes  is 
unlikely  to  be  produced  unless  the  abscess  lie  beneath  the  manubrium ;  in  the 
middle  mediastinum,  an  abscess  may  easily  lead  to  pressure,  and,  as  already 
stated,  softening  or  suppurating  bronchial  glands  are  the  most  probable  cause ; 
in  the  posterior  mediastinum  the  abscess  will  be  most  likely  due  to  caries  of  the 
spine.  Such  cases  cannot,  however,  be  anything  but  rare,  for  either  the  disease 
would  have  to  be  in  the  upper  dorsal  or  the  lowest  cervical  vertebra,  or  if  the 
lower  vertebra  be  the  seat  of  disease,  the  abscess  must  develop  upwards,  while, 
as  a  matter  of  fact,  caries  of  the  spine  is  commonest  in  the  mid  or  lower  dorsal 
region,  and  the  abscess  develops  downwards,  i.e.,  away  from  the  air-tubes. 

1  St.  Barlh.  IIosp.  Hep.,  vol.  xiii.  ^  Med.  Chir.  Tr.,  vol.  Ivii.  and  vol.  .xxvi. 

Path.  Sue.  Tram.,  xxxvi.  104.  Ihid.,  xl.  38.  °  Lanecl,  1897,  i 
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One  case  only  of  the  kind  has  come  under  my  observation.  A  little  boy,  nine  years  of  age, 
■was  under  Mr.  Willett's  care  for  acute  disease  of  the  spine  in  the  dorsal  region,  for  which  he  had 
been  placed  upon  a  spinal  support  and  kept  upon  his  back.  A  fortnight  before  I  was  asked  to  see 
him  he  liad  begun  to  sutler  from  dyspnoea  of  a  paroxysmal  type.  He  lay  in  much  distress, 
breathing  with  difficulty,  and  slightly  cyanosed.  Beyond  slight  stridor  with  moderate  inspira- 
tory recession  of  the  lower  libs  and  soft  parts  of  the  chest,  there  were  no  definite  physical  signs, 
the  air  entering  equally  into  both  lungs,  and  the  percussion  note  being  everywhere  resonant. 
There  was  evidently  obstruction  to  the  main  air-passage,  and  as  there  was  but  little  respira- 
tory excursion  of  the  larynx,  and  no  laryngeal  affection,  it  was  clear  that  the  trachea  was  the 
seat  of  obstruction,  and  the  cause  probably  enlarged  or  suppurating  glands,  or  else  an  abscess 
due  to  the  disease  of  the  spine.    A  few  days  later  the  lad  died  of  dyspnoea. 

The  post-mortem  showed  that  there  was  extensive  disease  of  the  spine  from  the  second  to  the 
tenth  dorsal  vertebra,  the  ninth  being  the  most  affected,  and  the  ninth  disc  being  displaced. 
An  abscess  lay  in  front  of  all  these  vertebree,  and  extended  upwards  into  the  neck  nearly  as  far  as 
the  cricoid  cartilage,  largest  below,  naiTow  in  the  middle,  but  widest  in  the  upper  dorsal  region 
opposite  the  manubrium  sterni,  where  the  oesophagus  was  compressed  and  the  trachea  flattened 
out,  so  that  just  above  the  bifurcation  the  walls  were  almost  in  contact.  At  the  same  level  on 
the  front  of  the  trachea  were  two  or  three  small  and  hard  caseous  glands  which  no  doubt  helped 
to  increase  the  pressure.    The  lungs  were  congested  but  not  otherwise  altered. 

A  similar  case  is  recorded  by  Schnitzler,i  but  in  connection  %vith  disease  of  the  second  and 
third  cervical  vertebrsE. 

5.  MEDIASTINAL  EMPHYSEMA.— Air  may  reach  the  media- 
stinum either  from  the  vesicles  of  the  lung  when  they  have  been  ruptured  by 
violent  coughing  or  other  expiratory  eifort  {interstitial  empluisema) ;  from  the 
rupture  of  one  of  the  large  air-tubes,  near  the  root  of  the  luug ;  from  the  neck, 
as  sometimes  happens  after  tracheotomy,  or  when  the  air  has  spread  to  the  neck 
from  the  subcutaneous  tissue,  as  after  a  fractured  rib.  Air  in  the  mediastinum 
may,  of  course,  exercise  pressure  on  the  air- tubes,  especially  when  it  reaches  the 
posterior  parts  of  the  ti'achea,  but  it  is  not  easy  to  assign  the  part  which  pressure 
plays  in  these  cases,  for  the  dyspnoea  may  be  due  besides  to  the  interstitial 
eniphysema  of  the  lung  where  the  luTjg  has  been  ruptured,  or  even  to  pneumo- 
thorax, to  which  emphysema  of  the  mediastinum  not  unfrequently  leads. 

6.  HAEMORRHAGE  INTO  THE  MEDIASTINUM  is  another 
possible  cause  of  pressure,  but  being  due  to  the  rupture  of  a  large  vessel  or  of 
^n  aneurysm,  the  symptoms  of  pressure  are  entirely  subordinate  to  others  of  a 
more  serious  character. 

7.  AFFECTIONS  OF  BONES. — Abscess  in  connection  with  disease 
of  the  spine  has  already  been  referred  to,  but  besides  this,  tumours  of  the  upper 
dorsal  or"  lower  cervical  vertebrae,,  as  well  as  tumours  of  the  sternum  clavicle 
and  upper  ribs  or  abscesses  resulting  from  diseases  of  those  bones,  have  to  be 
mentioned "^as  possible  though  unlikely  causes  of  compression. 

8.  NEW-GROWTHS  OR  FOREIGN  BODIES  IN  THE 
(ESOPHAGUS  may  be  the  cause  of  compression  within  the  thorax,  just  as 
they  are  in  the  neck,  but  histances  of  this  are  very  rare. 

9.  PERICARDIAL  EFFUSION.— Large  pericardial  effusions  are 
always  attended  with  dyspntea,  due,  no  doubt,  chiefly  to  pressure  on  the  root  of 
the  left  lung,  but  in  part  also  to  compression  of  the  lower  lobe  of  that  lung, 
which  is  sometimes  found  collapsed  and  almost  airless.  With  large  effusions 
patients  generally  find  the  semi-recumbent  or  half-erect  position  most  comfortable 
for  them ;  the  pressure  is  to  a  great  extent  taken  off  the  root  of  the  lung,  and 
at  the  same  time  the  whole  weight  of  the  effusion  is  not  thrown  upon  the 
■diaphragm. 

^  JViener  Klinik,  1877, 
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10.  DILATED  LEFT  AURICLE.— From  the  relation  in  which  the 
left  auricle  stands  to  the  left  bronchus  it  is  quite  possible  that  when  greatly 
distended  it  might  exercise  considerable  pressure  on  it.  There  are,  however,  not 
many  cases  recorded  in  which  this  has  been  actually  demonstrated  after  death. 
The  first  cases  were  published  by  King^  in  1838,  and  the  preparations  are 
preserved  in  Guy's  Hospital  Museum.  Friedreich  2  has  recorded  a  case  in  which 
the  diagnosis  was  correctly  made  during  life,  and  a  good  specimen  of  the  kind 
was  exhibited  by  Dr.  H.  H.  Taylor  ^  at  the  Pathological  Society. 

Tlie  patient,  a  lad  of  16,  was  the  subject  of  naitral  stenosis.  The  left  auricle  was  extremely 
dilated  and  contained  11  ounces  of  dark  clot,  and  its  walls  were  nearly  a  quarter  of  an  inch 
thick.  The  left  bronchus  passed  immediately  behind  it  and  was  flattened  from  before  backwards 
in  its  whole  length. 

19.  BRONCHITIS. 

Bronchitis  is  a  catarrhal  inflammation  of  the  air -tubes. 

History. — The  term  bronchitis  does  not  appear  in  medical  literature  until  the  beginning  of 
the  nineteenth  century,  when  it  was  introduced  into  this  country  by  Badham,  and  into  Germauy  by 
Peter  Frank.  Although  the  term  was  not  used  by  him,  Sydenham  is  usually  credited  with  having 
been  the  first  to  recognise  one  clinical  form  of  tlie  disease  under  the  name  peripneumonia  nolha, 
but  Badham  gives  reasons  for  belie\'ing  tliat  Sydenham  did  not  so  much  discover  the  disease  as 
crystallise,  in  his  graphic  description,  the  knowledge  of  his  contemporaries  and  predecessors,  and 
lie  gives  references  to  prove  that  what  Sydenham  described  as  peripneumonia  notha  was 
recognised  and  described  by  the  early  writers  of  the  Christian  era,  notably  by  Aretaeus. 

Sydenham  had  the  merit  at  any  rate  of  fixing  attention  upon  the  disease,  and  the  name  he 
gave  it  lived.  It  was  not,  however,  until  the  end  of  the  next  centiuy  that  its  pathology  was  com- 
prehended. Frank,  writing  in  1792,  thus  defines  peripneumonia  notha — "Peripneumonia 
notha  fortior  nobis  bronchiorum  catarrhus  est,  quo  in  pituitosis  obesis  senibus  cachecticis 
laxisque  hominibus,  frigida  et  humida  sub  tempestate,  ab  accedente  membranaj  mucosae  hos 
canales  investieutis,  rritatione,  copiosior  tenaxque  pituita  celeriori  passu  secreta  bronchiorum 
fines  upplendo,  suliboationem  sat  oito  minitatur,  quin  ob  dolorem  aut  ob  primariam  inflamma- 
tion em  spivitus  prfEcludatur. " 

After  the  appearance  of  Badham's  short  but  classical  treatise  the  subject  was  quickly  worked 
out,  and  Laeiinec  was  able  to  give  so  complete  an  account  of  the  disease  that  it  has  formed  the 
basis  of  all  subsequent  descriptions,  and  his  classification  is  that  still  generally  adopted.  Since 
liis  time  our  knowledge  has  been  extended  chiefly  in  the  du'ection  of  the  minute  pathology  and 
bacteriology  of  the  disease  and  of  the  complications  to  which  it  leads. 

.ETIOLOGY. 

I.  PREDISPOSING  CAUSES. — Among  the  predisposing  causes  none 
is  more  important  or  commoner  than  catching  cold ;  by  this  is  meant  not  the 
direct  irritation  of  the  bronchial  mucous  membrane  by  exposure  to  cold  an-,  but 
the  effect  upon  the  body  of  a  chill. 

It  has  been  shown  ^  that  when  rabbits,  after  having  been  for  some  time  in  a  hot  chamber,  are 
suddenly  ex[iosed  to  cold,  they  shiver  and  rapidly  lose  lieat  until  the  internal  temperature  is 
some  degrees  below  normal  ;  later,  the  temperature  rises,  and  if  the  aninial  be  killed  after  two 
or  tliree  days,  interstitial  changes  are  found  in  the  lungs,  liver,  and  kidneys,  and  even  in  the 
heart  and  nerves.  The  direct  action  of  cold  upon  the  skin  is  capable  of  producing  nutritive 
changes,  which  may  end  in  inflammation,  as  is  seen  in  chilblains,  and  it  is  supposed  that  similar 
efl'ects  may  be  produced  upon  the  internal  tissues  by  the  chilled  blood,  the  spot  picked  out  being 
that  of  least  resistance. 

If  on  an  animal's  belly  a  hot  poultice  be  laid  for  some  minutes,  and  replaced  then  by  ice,  the 
mucous  membrane  of  the  trachea  and  laiynx  becomes  very  pale  from  the  contraction  of  the 

i  Guy's  Hasp.  Rep.,  Ser.  I.,  iii.  17,5.  *  Virchow,  Spec.  Path.  u.  Titer   v  Abt.  2. 

3  Path.  Soc.  Trnvs.,  vol.  xl. 
Laudois  and  Stirling,  481.     Rosenthal.  Wdnne  Regulation  b.  d.  warmblui.  Thicren, 
Erlaiigen,  1872. 
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vessels.^  If  the  ice  continue  to  be  applied,  the  pallor  is  replaced  by  redness,  and  finally  by 
lividity  of  the  mucous  membrane,  the  circulation  is  impeded  and  mucus  is  secreted  in  increased 
amount.  If  the  poultice  be  again  applied  the  vessels  contract  again  and  the  mucous  membrane 
becomes  pale,  to  be  followed  again  by  similar  changes  when  the  poultice  is  replaced  by  the  ice. 
These  experiments  show  how  sensitive  the  mucous  membrane  of  the  trachea  is  to  reflex  stimula- 
tion of  other  parts  of  the  body  by  heat  and  cold,  and  demonstrate  how  easily  a  chill  to  some 
parts  of  the  body  can  cause  inflammation  of  the  respiratory  organs. 

These  experiments  men  and  women  perform  upon  themselves  daily,  and  there  is  no  commoner 
cause  of  chills  and  consequent  bronchitis,  in  summer  as  well  as  winter,  than  exposure  to  cold  and 
draughts,  after  violent  exercise  or  when  the  skin  is  acting  freely. 

The  geographical  distribution  of  bronchitis  coincides  witli  that  ol 
catarrh.  Bronchitis  occurs  all  the  world  over,  and  though  there  is  a  gradual 
increase  iu  frequency  from  the  equator  to  the  poles,  still  the  increase  is  by  no 
means  regular,  for  bronchitis  is  more  frequent  in  some  tropical  places  with  an 
average  winter  temperature  of  +10°  C.  than  in  colder  places  with  one  of  -  5°  C.^ 
It  is  not  so  much  that  the  place  is  hot  or  cold  as  that  it  is  subject  to  violent 
changes  of  temperature,  and  that  especially  the  fall  iu  temperature  is  accom- 
panied by  a  cold  and  cutting  wind.^  Yet  there  are  many  places  where  the 
changes  are  sudden  and  considerable,  and  cold  winds  prevail,  and  yet  bronchitis 
is  rare.    In  these  places  the  air  is  very  dry. 

The  regions  that  are  freest  from  bronchitis  are  : — 

1.  Those  with  a  high  uniform  temperature  and  low  dew  point,  such  as  are 
met  with  especially  in  the  tropical  and  subtropical  zones,  as,  for  example, 
in  some  parts  of  India,  the  Antilles,  the  southern  parts  of  California,  and 
iu  Egypt. 

2.  Those  with  an  extremely  dry  atmosphere,  for  example,  many  parts  of 
North  America,  especially  the  high  western  prairies  of  Illinois,  Wisconsin, 
Missoiu-i,  Iowa,  and  in 
some  parts  of  the  eastern 
hemisphere. 

The  three  conditions, 
therefore,  which  favour 
the  prevalence  of  bron- 
chitis are  violent  tem- 
perature changes,  with  a 
moist  atmosphere  and 
cold  raw  winds.  These 
conditions  prevail  most 
at  the  break  of  the  year, 
and  bronchitis  is  there- 
fore commonest  all  the 
world  over  at  the  respec- 
tive spring  and  autumn. 

Season. — What  is  triie  of  different  places  is  true  also  of  the  same  place  in 
different  seasons  and  in  different  years. 

In  this  country  bronchitis  is  most  prevalent  in  the  late  winter  and  early 
spring  months. 

Haller's  statistics,  which  are  taken  from  the  returns  of  the  general  hosjiital  in  Vienna,  are 
defective,  from  the  fact  that  but  few  children  are  admitted  as  jjatieiits  into  tliat  hospital,' but 
they  are  worthy  of  record  as  extending  over  many  years  and  dealing  with  very  large  numbers 
(nearly  15,000).  j  a 

*  Brunton,  I'harmacoL  and  Therap.,  216. 

Hirsch,  Uiit.  Oeoc/r.  Pathologie,  Stuttgart,  1881. 
"  Biernier,  Virch.  Arch.,  vol.  v. 
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Fig.  29. 

Curve  constructed  from  Haller's  observations,  to  show 
seasonal  prevalence  of  bronchitis. 
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The  following  statistics  illusti-ate  the  ofl'eot  of  the  time  of  year  upon  the  prevalence  of 
bronchitis  in  England,  Zurich,  Breslau,  and  Vienna. 


England.i  Zurich.'^  Breslau.-  Vienna. 

1st  Quarter                 36-793                   43-5                  28-6  33-2 

2nd     „                     20-301                   21-5                  33-3  26-8 

3rd      ,,                     18-327                   17-5                    9-5  18-1 

4th      ,,                     32-570                   17-5                  28-6  21-9 


The  total  number  of  patients  admitted  during  this  period  was  223,328,  this  giving  the  rate 
of  6-7  per  cent,  for  the  relative  frequency  of  bronchitis,  compared  with  all  other  diseases. 

Race  in  itself  is  without  influence,  except  that  the  hardiest  races  suSer 
least.  Natives  of  the  tropics  .suifer  more  than  immigrants  from  colder  climes, 
and,  when  in  temperate  or  cold  regions,  more  than  the  inhabitants  of  those  regions, 
and  in  these  respects  Europeans  who  have  lived  long  in  hot  countries  resemble 
the  natives  of  those  countries,  so  that  they  are  very  susceptible  on  their  return 
home  and  need  to  take  care  of  themselves  until  again  acclimatized. 

Feeble  health, — A  hardy  and  healthy  constitution  being  the  best  protective 
against  catarrh,  all  conditions  which  reduce  the  hardiness  and  healthiness .  of  the 
body  will  increase  the  liability  to  catarrh ;  and  further  all  local  conditions  by 
which  the  resistance  of  the  bronchi  is  diminished  will  increase  the  tendency  of 
the  catarrh  to  settle  in  the  bronchi. 

Bronchitis  is  for  these  reasons  common  among  weak  and  sickly  persons, 
among  those  who  lead  effeminate  enervating  lives,  or  those  whose  health  is  re- 
duced by  disease,  or  old  age,  or  among  convalescents  from  illness. 

Age. — Bronchitis  is  commonest  and  also  most  fatal  at  the  extremes  of  life, 
i.e.,  among  little  children  and  in  old  persons.  Amongst  children  it  is  most 
frequent  and  also  most  fatal  in  the  early  months  of  life,  up  to  the  age  of  two 
years,  after  which  the  liability  decreases  rapidly  with  each  year,  but  if  the 
mortality  can  be  taken  as  any  test  of  frequency,  very  nearly  one-half  of  all  the 
bronchitis  cases  occur  in  children  under  5  (c/.  Table). 

It  is  stated  that,  of  very  yoimg  children,  suckling  infants  under  six  months  of 
age  suflfer  least,  and  from  this  is  argued  a  less  susceptibility  to  bronchitis,  but 
the  simpler  explanation  is  moi-e  probable  that  little  infants  are  better  cared  for 
and  less  exposed  to  cold.  The  excess  of  bronchitis  under  5,  though  in  part  due 
to  the  feeble  resistance  which  children  offer  to  cold,  may  be  often  more  fairly 
referred  to  the  exposure  to  which  children  are  subjected  londer  the  mistaken  idea  of 
hardening  them.  Children  are  often  exposed  as  even  strong  adults  would  never 
be.  This  so-called  hardening  process  is  irrational  and  the  cause  of  much  disease, 
the  weakly  suffer  and  the  strong  do  not  need  it. 

But  besides  these  causes,  it  is  in  the  first  few  years  of  life  that  those  diseases 
most  prevail  which  are  so  liable  to  be  associated  with  bronchitis,  viz.,  rickets, 
congenital  syphilis,  teething,  and  diarrhoea. 

Sex. — It  is  stated  on  Lebert's  authority  that  men  are  affected  more  often 
than  women  in  the  proportion  of  two  to  one.  The  mortality  tables,  to  be  referred 
to  later,  do  not  bear  out  this  statement. 

The  figures  taken  from  the  Registrar-General's  Table  show  that  27,445  men  died  as 
against  25,965  women,  and  out  of  920  cases  admitted  into  St.  Bartholomew's  hospital  in 
the  course  of  eleven  years,  404  were  males  and  516  females. 

The  excess,  if  there  be  any,  on  the  men's  side  may  be  explained  by  the  greater 
exposure  to  which  men  are  subject  from  their  occupations,  though  this  is  to  some 
extent  compensated  for  by  the  greater  hardiness  it  develops. 

1  B.  W.  Richardson,  St.  Andr.  Med.  Assoc.  Trans.,  1869,  ii.  231. 

*  Lebert,  Bcrl.  klin.  Wor.h.,  1869,  p.  53. 

»  Haller,  Stat.  allg.  Krankenh.  (Wien),  1869. 
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General  diseases. — Certain  general  states  of  health  seem  to  predispose  to 
bronchitis,  for  instance,  gout,  Bright's  disease,  chronic  alcoholism,  or  if  they  do 
not  actually  increase  the  liability,  by  prolonging  the  duration  of  an  attack, 
they  diminish  the  chances  of  complete  recovery. 

Infectious  diseases. — Of  certain  infectious  fevers,  bronchitis  is  so  common 
an  accompaniment  as  to  seem  to  form  an  almost  essential  part  of  the  disease ; 
this  is  especially  the  case  with  measles  and  influenza.  In  typhoid  fever  again  it 
is  rarely  entirely  absent,  and  it  may  be  so  severe  as  to  mask  for  a  time  the  real 
nature  of  the  disease.  In  scarlet  fever,  typhus,  and  small-pox  it  is  not  rare, 
and  in  the  latter  affection  may  be  associated  with  an  actual  eruption  of  pustules 
ill  the  large  air-tubes.  It  is  met  with  also  occasionally  in  ague,  and  yields,  like 
that  affection,  to  full  doses  of  quinine. 

Murchison  ^  states  that  though  more  frequent  in  typhus  than  in  typhoid, 
bronchitis  is  in  both  fevers  one  of  the  commonest  complications  of  severe  cases, 
and  a  not-infrequent  cause  of  death.  It  may  in  either  develop  very  early,  or  at 
any  period  of  the  illness,  and,  having  once  developed,  may  persist  for  some  time 
and  so  retard  convalescence. 

Apart  from  those  fevers,  in  which  there  is  a  special  tendency  to  bronchial 
catarrh,  the  frequency  of  bronchitis  in  fever  may  be  attributed  to  several  causes 
— (1)  To  direct  irritation  of  the  bronchial  mucous  membrane  by  some  poison 
circulating  in  the  blood,  or  by  infective  organisms  derived  from  the  mouth.  (2) 
To  the  increased  respiratory  interchange  necessitated  by  the  high  temperature, 
which,  while  it  increases  the  excretion  of  carbonic  acid  and  water,  increases  also 
the  demand  for  oxygen,  this  extra  work  leading  to  overwork,  which  manifests  itself 
in  bronchitis.  (3)  And  lastly,  where  the  fever  is  intense,  to  cardiac  failure,  to  which 
cause  may  be  referred  many  of  the  cases  of  so-called  acute  pulmonary  congestion,  of 
which  perhaps  the  simplest  and  most  striking  instance  is  met  with  in  hyperpyrexia. 

Previous  Attack  of  Bronchitis. — Among  the  local  causes  that  predispose 
to  bronchitis  there  is  none  more  potent  than  a  previous  attack.  The  widespread 
tissue  changes  to  which  bronchitis  leads  explain  the  slowness  of  recovery  and 
the  risks  there  are  of  incomplete  resolution.  Each  fresh  attack  leaves  its  traces 
behind,  and  by  reducing  the  resistance  predisposes  to  another. 

Extension  of  Inflammation. — Bronchitis  often  develops  also  as  a  com- 
plication in  the  course  of  tubercular,  syphilitic,  or  malignant  disease  of  the 
air-passages,  and  is  then  due  either  to  the  direct  spreading  of  inflammation  from 
the  diseased  parts  or  to  the  passage  over  the  mucous  membrane  of  irritating 
discharges. 

Again,  inflammation  may  spread  to  the  bronchi  by  direct  extension  either 
from  the  pharynx  or  larynx,  as  in  croup  and  diphtheria,  and  after  tracheotomy  ; 
or  from  the  lung  itself,  as  in  pneumonia  or  gangrene ;  or  from  a  tumour  involving 
the  air-passages,  whether  an  aneurysm  or  new-growth. 

Venous  Congestion  and  Compensatory  or  Collateral  Hyperaemia. 
— Another  important  group  of  predisposing  causes  is  that  connected  with 
congestion  of  the  bronchial  mucous  membrane. 

Under  the  term  "  congestion  "  two  different  conditions  are  often  included — the 
one,  ordinary  venous  congestion,  such  as  is  commonly  met  with  in  the  course  of 
morbus  cordis,  the  other,  better  described  by  the  term  collateral  hypertemia. 
In  both  cases  the  term  "  congestion  "  would  be  probably  more  appropriate  than 
bronchitis ;  the  physical  signs  are  the  same,  but  the  cause  different,  being  in  the 
former  case  chiefly  mechanical,  in  the  latter  physiological,  but  in  neither 
necessarily  inflammatory  or  produced  by  infective  organisms. 


'  Wttgncr,  Arch.  f.  HeilJc.,  1872,  p.  107. 
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...r^^'°"i  ^<'"i?««^*>«--The  bronchial  veins  open,  it  will  be  remembered,  into  the  vena 
azygos  andsupenor  intercostal,  and  are  thus  connected  with  the  right  side  of  the  heart  Th^v 
also  anastomose  freely  with  the  pulmonary  veins.  -".i      x  uty 

+i.«^^ff '  f !f       7"^"^  obstruction  to  the  circulation  on 

the  eft  side  ot  the  heart,  the  pulmonary  veins  become  distended,  as  do  also  the  branches 
which  anastomose  with  the  bronchial  veins,  and  the  result  is  congestion  of  the  bronchi  If  the 
«nf/f^  irT^'f"'"'/'"?'^'  tliroigh  the  lungs  to  the  pulmonary  arteries,  and 

wMch'L"£*n:^^^^^^^^^  ''''  "^^"^  *°  into 

In  advanced  cases  of  morbus  cordis  the  bronchial  veins,  therefore,  become  congested  in 
two  ways,  first,  from  the  pulmonary  veins  direct  through  the  anastomotic  brancles  and 
secondly  indirectly  through  the  systemic  veins.  The  result  in  either  case  is  bronchitis  '• 
SflammatL^  '^^^^ble  more  closely  those  of  chronic  mdema  than  true 

A  similar  explanation  applies  to  the  bronchitis  associated  with  emphysema  Thoueh 
emphysema  is  commonly  the  result  of  bronchitis,  still  it  also  in  turn  lead^  to  bronchitis  li- 
the wasting  of  the  alveoli  and  consequent  destiniction  of  vessels  leads  to  obstruction  the 
circulation  through  the  lungs  and,  in  the  end,  to  dilatation  of  the  right  heart  and  systemic 
veins,  and  thus  to  congestion  of  the  bronchi.  ^ 

The  congestion  will  be  further  aggi'avated  by  the  paroxysms  of  coughing,  and  it  is  quite 
possible  that  violent  coughing  of  itself  is  adequate  to  produce  bronchitis.  When  durintr  a 
paroxysm  of  cough  the  inspiration  is  long  delayed  or  insufficientiy  performed,  the  circulation 
through  the  lungs  is  checked,  the  face  becomes  purple,  the  large  veins  swell,  and  some  of  the 
smaU  ones  not  mfrequentiy  rupture,  so  that  hsemorrhages  occur  into  the  skin,  coniunctiva  or 
trom  the  nose.  What  is  visible  in  the  skin  occurs  also  in  the  bronchi  ;  the  veins  are  distended 
and  may  rupture,  both  into  the  tissue  and  upon  the  surface,  in  the  latter  case  giving  rise  to  the 
streaky  haemoptysis  so  common  in  bronchitis.  When  the  cough  is  chronic  the  veins  of  the 
skin  are  often  permanently  varicose  upon  the  nose,  cheek,  and  upon  the  chest,  especially  near 
the  costal  arch,  and  the  bronchial  veins  are  often  in  a  similar  varicose  condition.  In  whoopinc- 
eough  also  it  is  evident  that  the  bronchitis  which  occurs  is  to  some  extent  the  mechanical 
result  01  the  violent  paroxysm  of  coughing. 

thafS*£  vins "'^  ^^''^  tlie  pulmonary  arteries 

When  any  part  of  the  lungs  is  rendered  useless  for  the  purposes  of  respii-ation,  the  blood 
which  should  have  circulated  through  it  is  directed  to  the  non-affected  parts,  and  these  do  their 
best  to  make  good  the  deficiency.  If  they  succeed  compensation  is  complete  and  no  symptoms 
result.  If,  however  they  fail,  compensation  will  be  incomplete,  the  parts  of  the  lung 
which  are  extra-worked  will  become  over-worked  and  break  down  ;  the  break-down  wiU 
declare  itself  by  the  signs  of  bronchitis,  which  under  such  circumstances  is  of  verv  erave 
significance.  •'  s'^''^ 

When  the  cause  of  the  collateral  hypersemia  is  removable,  as  in  pleuritic  eftusiou 
pneumothorax,  or  ascites,  the  congestion  may  disappear  and  recovery  rapidly  take  place  In 
these  cases  the  signs  of  bronchitis  become  the  indication  for  immediate  operation  When 
however,  the  cause  is  irremovable,  as  in  pneumonia,  phthisis  or  tumour,  they  are  very  serious' 
and  probably  of  fatal  significance.  >      j  j  > 

Local  Irritation. — The  last  group  of  predisposing  causes  is  that  in  which 
the  irritation  is  applied  directly  to  the  surface  of  the  bronchi.  The  irritant  may 
be  simply  cold  air,  though  this  is  rare  by  itself,  unless  the  bronchial  mucous 
membrane  be  peculiarly  susceptible.  The  irritants  are  more  commonly  foreign 
substances  existing  in  the  air  in  gaseous,  fluid,  or  solid  form,  and  carried  into  the 
lungs  by  inspiration. 

Bronchitis  due  to  direct  irritation  of  tliis  kind  is  usually  met  with  in  connection 
with  particular  trades  or  occupations. 

Of  gases  or  vapours  the  most  irritating  are  nitrous  and  nitric  acid,  sulphur- 
ous acid  and  bromine ;  but  as  a  rule  gases  are  much  less  irritating  than  dusts,  and 
in  some  cases,  as  with  chlorine  and  iodine,  toleration  may  be  established  after 
a  time  and  no  further  irritation  result. 

Few  substances  gain  access  to  the  lungs  in  the  form  of  liquids  except  where 
they  exist  as  spray,  or  where  hot  air,  charged  with  products  which  arc  liquid  at 
the  ordinary  temperatures,  is  cooled.  Many  of  these  substances  are  aromatic  or 
tarry  bodies,  and  produce  no  symptoms. 
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Fogs,  which  are  so  common  in  London  and  other  large  towns  during  the  winter,  belong  to 
this  gi'oup,  and  call  for  more  than  a  passing  notice. ^  The  particles  of  moisture  of  which  fog  is 
composed  become  coated  with  a  thin  film  of  oily  matter  derived  from  the  coal  products  in  the 
air,  to  which  its  density,  colour,  and  opacity  are  due.  This  coating  renders  evaporation  difficult, 
so  that  a  London  fog  is  as  thick  in  a  warm  room  as  out  of  doors,  and  may  be  carried  into  the 
country  many  miles  away  from  town.  Such  fogs  are  of  a  most  irritating  nature  to  the  eye  as 
well  as  to  the  respiratory  passages.  The  effect  of  fogs  upon  the  prevalence  and  mortality  of 
bronchitis  is  evident  every  year. 

The  following  extract  taken  from  the  British  Medical  Journal  of  February  13,  1882,  is  of 
interest  in  this  relation  : — "  In  the  week  ending  Dec.  20,  1873,  following  the  memorable 
fog  which  was  so  fatal  to  the  beasts  in  the  cattle  show,  the  death-rate  in  the  metropolis 
rose  to  37  '5 

"  In  the  week  ending  Feb.  7,  1880,  following  a  week  of  intense  frost  and  dense  fog, 
the  rate  rose  to  46  '7  ;  and  again  last  week,  influenced  by  the  dense  fog  of  the  preceding 
week,  and  a  few  days  of  low  temperature,  the  exceptional  death-rate  of  35  "3  was  recorded. 
The  mortality  due  to  fog  affects  each  gi-oup  of  ages,  but  is  smaller  in  infants  under  one 
year  of  age  and  greatest  in  elderly  persons.  The  deaths  from  diseases  of  the  respiratory 
organs  rose  from  415,  543,  and  647  in  the  three  preceding  weeks  to  994  last  week, 
of  which  694  were  due  to  bronchitis  and  185  to  pneumonia,  exceeding  the  corrected 
average  by  no  less  than  427. 

' '  The  extraordinarily  fatal  character  of  the  London  fog  may  be  inferred  from  the  fact  that 
during  last  week,  when  the  metropolitan  death-rate  rose  from  26  "4  and  27  "1  of  the  two 
previous  weeks  to  35  "3,  the  rate  in  27  provincial  towns,  having  an  aggregate  jjopulation 
exceeding  that  of  London,  only  rose  from  23  "4  and  23 '1  to  25*2.  Thus  the  London 
death-rate  exceeded  last  week  the  average  in  the  27  provincial  towns  by  no  less  than 
10  "1  per  1000,  and  as  the  mean  temperature  in  the  provincial  towns  scarcely  differed  at 
all  from  that  in  the  metropolis,  the  excess  in  the  death-rate  of  10 '1  per  1000  may  be 
attributed  to  the  pernicious  effects  of  the  London  fog. " 

Dusts. — The  snlids  exist  in  the  form  of  dust.  Coarse  particles  do  not  travel 
far  into  the  respiratory  passages.  They  produce  coughing  and  are  generally 
expelled  at  once.  The  finer  particles  make  their  way  in  time  into  the  ultimate 
branches  of  the  bronchi,  and  are  found  in  great  numbers  round  the  alveoli  and 
infundibula,  whence  they  may  be  traced  along  the  lymphatics  to  the  glands  at 
the  root  of  the  lungs. 

It  is  only  a  portion  of  the  dust  inhaled  which  reaches  the  alveoli,  even  if  the 
particles  be  fine ;  the  rest  is  deposited  on  the  walls  of  the  tubes,  and  thus  gives 
rise  to  bronchitis. 

Hirt  divides  these  dusts  into  vegetable,  animal,  mineral,  and  metallic,  and  of 
these  the  vegetable  dusts  are  the  most  irritating,  and  the  mineral  and  metallic 
dusts  come  in  order  next.  But  the  latter  groups  are  the  most  important,  on 
account  of  their  greater  frequency. 

"When  this  irritation  has  been  long  continued,  it  is  likely  to  be  complicated  with,  or  end  in, 
phthisis.  The  liability  to  this  is  greater  with  some  fonns  of  dust  than  others — for  instance, 
though  bronchitis  is  more  frequent  with  the  vegetable  dusts,  phthisis  is  more  frequent  with  the 
mineral  and  metallic,  as  the  following  table  shows. 

Table  showing,  out  of  a  hundred  sick  persons  in  each  group,  the  number  in  each  aflected 
with  the  disease  specified.^ 

Metallic.  Mineral.     Vegetable.      Animal.  Mixed. 

14-8  11-0  19-0  13-6  18-4 

3-1  9-0  4-7  3-0  5-1 

7-4  5-9  9-4  7-7  6-0 

28-0  25-2  13-3  20-8  22-6 


Chronic  Bronchitis, 
Emphysema, 
Pneumonia, 
Phthisis, 


Total, 


53-1 


51-1 


46-4 


45-1 


52-1 


No  conclusion  can,  however,  be  drawn  from  this  table  as  to  the  relative  frequency  of 
bronchitis  and  phthisis  in  these  two  groups,  for  the  phthisis  was  in  many  cases  preceded  for  a 
longer  or  shorter  time  by  bronchitis,  so  that  the  two  groujjs  are  not  mutually  exclusive. 

iFrankland,  "  On  Dry  Fog,"  Proc.  of  Roy.  Soc,  1879,  No.  192. 
*Hirt,  loc.  cit.    Merkel  (Ziemssen,  EiicycL,  vol.  v.  p.  489.) 
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Of  vegetable  d>iMs  the  most  irritating  are  those  derived  from  the  siliceous 
husks  of  cereals,  or  from  the  fluff  of  flax,  hemp,  or  cotton,  and  consequently 
bronchitis  is  common  among  labourers  in  grain  ships  and  grain  warehouses 
among  flax,  hemp,  and  lint  dressers,  etc.  ' 

The  ciiief  metallic  dust  is  that  of  steel,  and  its  effects  are  seen  in  the  tendency 
to  chest  disease  and  in  the  shortened  duration  of  life  among  knife-grinders 
needle-pointers,  metal-turners,  etc.,  but  the  eifect  upon  the  lungs  will  much 
depend  upon  whether  the  grinding  is  done  wet  or  dry,  and  how  near  the  grinder 
sits  to  his  work. 

The  mineral  dusts  are  chiefly  derived  from  the  working  of  stone  or  pottery 
and  therefore  masons,  mill-stone  makers  and  some  kinds  of  potters  suffer  severely' 

Into  this  group  come  also  coal  and  charcoal,  but  of  these  charcoal  is  compara- 
tively inert  and  coal  is  much  less  nocuous  than  others. 

The  animal  dusts  arise  from  the  working  of  feathers,  wool,  or  bristles,  and 
thus  the  trades  of  weaving,  spinning,  and  brush-drawing  are  rendered  dangerous 
to  health. 

As  the  various  dust  particles  have  been  found  in  the  lung  tissue,  terms  have 
been  used  to  indicate  the  nature  of  the  dust  to  which  the  lung  lesions  are  due, 
viz.,  anthracosis,  for  the  coal  and  charcoal  group  ;  siderosis,  for  the  steel  group '; 
and  chalicosis,  for  the  stone-dust  group.  These  affections  will  be  described  more' 
fully  later. 

Inheritance. — It  is  possible  that  a  certain  delicacy  of  the  bronchial  tissues, 
as  of  general  constitution,  may  be  transmitted,  which  may  render  the  ofiFspring 
of  bronchitic  parents  more  liable  to  bronchitis,  but  in  the  strict  sense  of  the  term 
inheritance  cannot  be  shown  to  play  any  important  part  in  the  causation  of 
bronchitis. 

II.  EXCITING  CAUSES, — If  we  are  to  apply  the  conclusions  of 
general  pathology  to  bronchitis,  we  may  conclude  that  the  inflammation  is 
excited  by  the  presence  of  pathogenic  organisms. 

Bacteriology. — What  these  organisms  are  it  is  obviously  very  difficult  to 
determine,  as  it  is  so  easy  for  germs  of  all  kinds  to  gain  access  to  the  air-tubes, 
and  when  once  there  to  flourish  readily. 

The  finer  bronchi  and  vesicles  are  usually  entirely  free  from  organisms,  but 
the  trachea  and  main  bronchi,  even  in  health,  have  on  their  surface  many 
organisms  both  pathogenic  and  non-pathogenic.  Among  the  latter  are  the 
pneumococcus ;  Friedlander's  bacillus  ;  Strept.  pyogenes  ;  Stajjli.  pyogenes  aureus, 
and  Stapli.  p.  albus.  As  the  pathogenic  organisms  are  found  in  greater  numbers 
in  the  bronchi  than  in  the  mouth,  it  follows  that  they  must  grow  there  freely." 

In  bronchitis  all  these  organisms  have  been  found  in  greater  numbers  than 
in  health,  and  many  others  too,  e.g.,  Proteus,  bacillus  typhosis,  bacillus  roli 
communis,  as  well  as  some  hyphomycetes,  e.g.,  Asp)ergillv^  fumigatus,  Oidium 
albicans,  etc. 

The  observations  upon  broncho-pneumonia  may  be  also  applied  to  bronchitis, 
and  we  may  conclude  that  the  two  commonest  organisms  in  bronchitis  are  those 
which  have  been  found  to  be  commonest  in  broncho-pneumonia,  viz.,  the  pneumo- 
coccus and  streptococcus,  either  alone  or  together,  or  associated  with  others. 

The  organisms  are  most  commonly  introduced  with  the  air  inspired,  either 
directly  from  without  or  indirectly  from  the  throat  or  mouth.  In  this  respect  it 
is  interesting  to  remember  that  nothing  is  commoner  than  for  a  catarrh  to  beo-in 


>  Baitels,  Utlbl.j.  Bakteriol.,  xxiv.  12. 


Sec.  19.] 


BRONCHITIS. 


115 


iu  the  tliroat  or  nose  and  spread  downward  to  the  chest.  The  most  striking  and 
obvious  instances  of  this  are  seen  in  diphtheria  and  scarlet  fever ;  but  the  fact  is 
not  less  important,  though  less  obvious,  in  such  diseases  as  measles  and  influenza, 
and  there  can  be  little  doubt  that  a  more  careful  toilette  of  the  nose,  mouth,  or 
pharynx  might  do  much  to  prevent  bronchitis  from  developing  at  all. 

Another  source  of  infection  is  from  within,  as  when  irritating  discharges  are 
evacuated  through  the  lung,  e.g.,  from  an  empyema  or  a  tubercular  or  other 
infective  cavity  in  the  lung.  Or  again,  the  infection  may  be  carried  by  the  blood, 
and  possibly  this  may  be  the  explanation  of  bronchitis  appearing  in  the  course  of 
some  specific  fevers. 

In  the  case  of  the  specific  fevers  the  further  question  would  arise  in  bronchitis 
as  in  broncho-pneumonia,  whether  the  infective  organisms  were  the  same  as  those 
of  the  specific  fever  or  not,  e.g.,  Eberth's  bacillus  in  typhoid,  Lofller's  bacillus  in 
diphtheria,  the  influenza  bacillus  in  influenza,  etc. 

It  seems  probable  that  in  most  instances  the  infection  is  due  to  some  of  the 
common  non-specific  organisms,  e.g.,  the  streptococcus. 

If  the  bacterial  view  of  inflammatory  bronchitis  be  the  true  one,  most  of  the 
so-called  causes  of  bronchitis  become,  not  exciting,  but  predisposing,  causes,  and 
must  act  in  preparing  the  way  for  the  attack  of  the  organism  by  reducing  the 
resistance  of  the  bronchial  tissues. 

This  reduction  of  the  normal  resistance  of  the  bronchi  may  be  brought  about 
by  general,  or  by  local,  causes  ;  for  instance,  the  resistance  may  be  normally  feeble, 
as  at  the  extremes  of  life,  i.e.,  in  the  young  or  old,  or  be  reduced  by  acci- 
dental causes,  by  ill-health,  as  in  rickets  or  during  convalescence,  or  by  gout, 
or  albuminuria,  etc. 

Of  the  local  causes  the  commonest  is  chill,  whether  this  acts  directly  upon 
the  mucous  membrane  of  the  bronchi,  or  indirectly  through  the  blood.  In  this 
connection  it  is  interesting  to  remember  Pasteur's  observation  that  fowls  which 
were  normally  immune  to  anthrax  could  be  rendered  susceptible  to  it  by  cold. 

Another  group  of  predisposing  causes  is  formed  by  direct  irritants,  such  as 
the  vapours  of  iodine  and  bromine ;  solid  particles,  such  as  stone  dust  or  metal 
filings  ;  or  irritating  discharges  passing  over  the  surface. 

Of  all  predisposing  causes  none  is  more  potent  than  a  previous  attack  of 
bronchitis,  and  the  reason  of  this  it  is  easy  to  comprehend,  when  there  are  borne 
in  mind  the  profound  changes  produced  in  the  bronchial  tissues  by  an  attack  of 
bronchitis,  and  the  long  time  which  is  required  for  complete  recovery. 

Congestion  of  the  lungs. — If  the  germ  theory  be  accepted  for  bronchitis, 
then  it  will  be  necessary  to  draw  a  sharper  distinction  than  is  usually  done 
between  the  inflammatory  and  the  other  forms  of  bronchitis,  so  that  the  old  dis- 
tinction between  active  and  passive  congestion  will  have  to  be  revived  in  some  form. 

The  signs  of  congestion  of  the  lung  are  those  of  bronchitis ;  acute  congestion 
of  the  lungs  would  then  be  equivalent  to  acute  or  inflammatory  bronchitis ;  and 
passive  congestion  of  the  lungs,  such  as  occurs  in  the  course  of  morbus  cordis, 
would  be  probably  of  mechanical  and  not  of  bacterial  origin. 

Another  form  of  congestion  which  should  be  separated  from  both  of  these 
is  that  which  is  sometimes  called  complementary  congestion  or  compensatory 
hypercemia,  the  typical  instance  of  which  is  seen  in  acute  pneumonia.  Thus 
the  signs  of  congestion  or  bronchitis  developing  in  the  non- inflamed  parts 
of  the  lung,  on  the  same  side  or  on  both  sides,  are  well  known  to  be  of 
very  grave  significance,  as  being  evidence  of  the  physiological  break-down  of  an 
overworked  lung. 

Although  the  views  I  have  just  expressed  as  to  the  pathogeny  of  bronchitis 
are,  no  doubt,  correct  theoretically,  we  are  not  in  a  position  to  express  them  in 
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X  /  .  "°"?P\^J^  classification;  but  this  is  not  so  very  important,  because 
tne  other  factors  in  the  causation  of  bronchitis  are  not  thereby  rendered  of  anv 
less  importance,  though  they  are  reduced  from  the  rank  of  primary  or  exciting 
causes  to  that  of  predisposing  or  secondary  causes. 

At  the  same  time  to  grasp  fully  the  importance  of  the  bacterial  element  in 
the  caiisation  of  bronchitis  will  have  a  good  influence  on  our  method  of  treatment 
and  what  is  still  more  important,  our  measures  of  prophylaxis 

It  would  suggest  the  more  persistent  use  of  antiseptic  inhalations  and  sprays 
as  curative  and  not  merely  palliative  measures,  and  in  respect  of  prophylaxis 
would  lead  to  the  more  careful  treatment  on  antiseptic  principles  of  local 
affections  of  the  naso-pharynx  and  mouth,  especially  in  patients  whose  general 
condition  renders  them  especially  susceptible  to  infection,  as  during  an  acute 
fever,  or  the  convalescence  from  it. 

FREQUENCY  AND  MORTALITY.-Bronchitis  is  an  extremely 
common  affection,  but  there  are,  I  believe,  no  trustworthy  statistics  which  show 
Its  frequency  relatively  to  other  diseases. 

inn^T^^  statistics  are  useless  for  this  purpose,  for  the  record  of  out-patients  is  usually  too 
«t.H       1  '  '^'^d  °nly  the  severe  cases  which  are  admitted  as  in-patients  enter  into  the  annual 

~d^rl  ZZ^lr'f  !f -J^''"  'T''^  "^^'''^  °f  bronchitis  which  ^ 

airp,.!  Jt  n     f  r^T''  ^^^""^  bronchitis  is  the  primarsr  disease  that  the  case 

appears  at  all  under  this  heading.    For  these  reasons  the  statements  made  differ  widely 

rhe  percentages  vary  from  2  to  25.  Lebert  gives  8  as  the  relative  percentage  for  Breslau 
blcSs1sSpre';IleS.  ''''  ^^^'^^^  ^'^^  fiurope.';^:: 

For  the  same  reasons  it  is  impossible  to  determine  accurately  the  percentao-e 
mortality  of  bronchitis,  for  though  the  actual  number  of  deaths  is  recorded  the 
number  of  cases  cannot  be  ascertained ;  the  statements  made  are  therefore  only 
approximate  guesses. 

Bre^au  *°       ^'^       England  ;  Lebert  gives  2-4  for  Zurich  and  3-0  for 

The  reports  of  the  Eegistrar-General  supply  ample  materials  for  the  deter- 
mination of  the  absolute  mortality  from  bronchitis  in  relation  to  the  mortality 
from  other  diseases. 

Table  giving  the  death-rate  for  every  1000  persons  living.    The  years  c^iven 
are  chosen  so  as  to  be  well  before  the  advent  of  influenza  : —  ° 


From  all 

Causes. 

From  Bronchitis. 

Male. 

Female. 

Male. 

Female. 

1883 

20-67 

18-4 

2-3 

2-1 

1884 

20-7 

18-5 

2-08 

1-9 

1885 

20-05 

18-03 

2-3 

2-14 

1886 

20-34 

18-27 

2-25 

2-16 

20-4 

18-3 

2-23 

2-07 

This  gives  a  death-rate  for  bronchitis  of  11  per  cent,  for  males,  and  of  11-3 
per  cent,  for  females,  i.e.,  of  every  100  persons  dying  about  11  die  of 
bronchitis. 

Taking,  then,  all  ages  together,  bronchitis  accounts  for  about  10  per  cent,  of 
all  deaths,  but  the  mortality  varies  greatly  at  different  periods  of  life.  This  is 
more  clearly  seen  in  the  next  table,  which  is  derived  from  that  just  given. 
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Table  showing  out  of  1000  deaths  from  bronchitis  the  number  that  die  at 
each  period  : — 


Under  1 

year 

286  9 
133  / 

Under  25  years 

2 

years 

35  „ 

V  3 

jj 

37 

J) 

45  „ 

„  4 

)T 

14 

» 

55  „ 

„  5 

)» 

8 

!» 

65  „ 

„  10 

n 

12 

)  J 

75  „ 

„  15 

)) 

2 

)) 

85  „ 

„  20 

2 

Over 

85  „ 

457 


From  this  table  it  is  seen  that  out  of  every  1000  persons  dying  of  bronchitis, 
no  less  than  419  die  before  the  age  of  2  years,  and  457  more  after  the  age  of 
55.  Without  laying  too  much  stress  upon  these  numbers,  which  would  have 
to  be  corrected  for  the  mimber  of  persons  living  at  each  period,  the  table  shows 
how  fatal  bronchitis  is  at  the  extremes  of  life. 


TOTAL  MORTALITY  MORTALITY 

FORALLAGES  FOR  Fl  RST  6  YEARS  MORTALITY  FOR  TH  E   DIFFERENT   AGE  PERIODS 

PER  MALES  FEMALES  1  2  3  4  5  -5-10-15-20-25  -35  -45  -55  -65  -75  -85over85 
40  -I  1  


Fig.  30. 

Table  constnicted  from  the  Registi-ar-General's  statistics  for  the  years  given.  It  shows  the 
mortality  (1)  of  all  respiratory  diseases  (continuous  line) ;  (2)  of  bronchitis  (dotted  line^, 
relative  to  the  mortality  from  all  causes  (reckoned  as  100  per  cent.)  at  the  different  age 
periods  and  also  for  the  first  five  years  of  life. 


THE  MORBID  ANATOMY  OF  ACUTE  BRONCHITIS.— The 

bacteriology  of  the  disease  has  been  already  dealt  with. 

Even  where  bronchitis  has  been  the  cause  of  death,  there  is  often  singularly 
little  to  be  seen  with  the  naked  eye ;  the  lungs  may  appear  more  or  less  congested, 
with  irregular  patches  of  emphysema  or  collapse  scattered  here  and  there,  or  if  a 
section  be  made  and  the  surface  squeezed,  drops  of  frothy  mucus  or  muco-pus 
may  exude  from  the  orifices  of  the  divided  tubes ;  the  lower  parts  of  the  lungs 
behind  are  usually  in  a  condition  of  hypostatic  congestion,  i.e.,  are  cedematous 
and  sometimes  almost  airless,  and,  on  section,  more  or  less  frothy  watery  fluid 
flows  from  them.  The  right  side  of  the  heart  is  greatly  dilated,  and  the 
various  organs  show  the  usual  results  of  venous  congestion  consequent  on  a 
failing  heart. 

If  the  bronchi  be  laid  open,  their  surface  is  found  covered  with  mucopuru- 
lent secretion,  and  when  this  is  removed  the  mucous  membrane  beneath  looks 
swollen  and  is  altered  in  colour. 

The  secretion  varies  much  in  quantity ;  it  may  be  scanty  and  viscid,  or  copious 
and  frothy,  watery,  or  more  or  less  puriform.  It  constitutes  the  sputum,  which 
will  be  fully  described  subsequently. 
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The  uuicous  membrane  generally  is  swollen,  often  velvety  in  appearance,  and 
usually  redder  than  normal.  The  redness  may  occur  in  spots  (punctate),  in 
patches  of  irregular  size  and  distribution,  or  involve  the  whole  surface  uuiformlv ; 
but  it  may  be  completely  absent,  so  that  the  mucous  membrane  may  look  even 
paler  than  normal.  The  colour  may  be  pink,  bright  red,  dusky,  or  livid ;  and  it 
is  not  easy  to  distinguish  these  inflammatory  colour  changes  from  those  due  to 
pod-mortem  staining.  It  is  not  possible  from  the  appearances  after  death  to 
draw  any  but  the  most  general  conclusion  as  to  the  condition  during  life,  for 
owing  to  the  large  amount  of  elastic  tissue  which  the  lungs  and  bronchi  contain, 
the  signs  of  congestion  are  rapidly  effaced  after  death.  As  a  general  rule,  the 
smaller  the  tubes  affected  the  more  likely  are  naked  eye  changes  to  be  observed. 

The  microscopical  changes  are,  however,  in  severe  cases  widespread  and 
profound. 

They  have  been  investigated  minutely  by  various  methods  : — 

1.  By  examination  of  the  human  lung  in  cases  which  have  died  with  bronchitis  in  all  its 
forms.  ^ 

2.  By  means  of  expeiiment  upon  animals. 

a.  By  the  insufflation  of  irritating  substances  or  fluids  into  the  trachea  and  brouchial 
tubes,  e.g.,  chromic  acid,  or  bichromate  of  potash  (Socoleff-)  or  nitrate  of 
silver  (Cornil  and  Ranvier^). 

h.  By  the  subcutaneous  injection  of  appropriate  drugs,  such  as  cantharidin  (Coi-nil  and 
Rauyier).  The  solution  used  was  4  to  6  grammes  of  a  solution  of  cantharidin  in 
acetic  ether  saturated  at  a  temperatm-e  of  20°  C. ,  and  equivalent  to  about  5  to  8 
milligr.  of  cantharidin.  This  produced  symptoms  of  intense  poisoning,  and  in  the 
animals  emjiloyed,  viz.,  rabbits,  was  fatal  in  a  few  hours. 
The  results  of  all  these  investigations  are  practically  the  same,  the  difterences  being  only 
those  of  degree  and  accounted  for  by  the  method  employed. 

Acute  bronchitis,  like  other  acute  inflammations,  commences  "with  active 
hypera?mia,  which  is  followed  by  nutritive  changes  in  the  tissues  and  by 
exudation. 

The  hypersemia,  or  congestion,  shows  itself  first  in  great  distension  of  the 
small  vessels,  branches  of  the  bronchial  artery,  which  ramify  in  the  inner 
fibrous  layer  of  the  mucous  coat  beneath  the  basement  membrane.  Some 
loops  of  these  vessels  may  become  so  distended  as  to  push  the  basement  membrane 
before  them  and  form  villus-like  prominences  on  the  surface,  to  which  the 
velvety  appearance  referred  to  is  due ;  occasionally  they  burst  and  hfemorrhage 
occurs  into  the  bronchus.  As  the  inflammation  extends,  the  deeper  vessels  in  the 
muscularis  and  adveutitia  take  part  in  the  congestion,  and  some  of  the  small 
vessels  here  may  give  way,  producing  the  punctate  haemorrhages  not  infrequently 
found  2^ost-mortem  in  severe  cases. 

The  hypersemia  is  immediately  followed  by  increased  secretion  from  the 
mucous  glands  and  from  the  surface  of  the  tube.  The  secretion  at  this  time 
consists  almost  entirely  of  mucus  and  contains  very  few  cells.  It  is  viscid  and 
sticks  to  the  surface. 

Tlie  mucous  membrane  now  rapidly  swells,  and  marked  histological  changes 
are  evident. 

The  basement  membrane  is  oedematous,  and  often  thrown  into  folds. 

The  epithelial  layer  is  much  thickened  owing  to  a  great  increase  hi  the  number 
of  transitional  cells  (aj.  These  new  cells  being  derived  (according  to  Hamilton 
and  Socoleff)  from  Debove's  membrane,  which  is  in  a  state  of  active  proliferation, 
the  ciliated  columnar  eijithelium  is  gradually  pushed  farther  and  fartlier  out, 
and  is  finally  shed  (e).    Sometimes  a  few  round  or  cubical  ciliated  cells  are  seen 


'  Hamilton,  J'raclUimier,  1879. 
s  Manuel  (/'HiMoloy.  Pathol.,  1884. 


^  Virch.  Arch.,  Ixviii.  Gil. 
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for  a  time,  but  soon  all  trace  of  ciliated  cells  and  columnar  cells  is  lost,  and  tlie 
epithelial  coat  is  made  up  of  round  cells  only,  which  are  either  shed  as  such  or 
after  imdergoing  mucoid  change  (c). 

The  mucous  glands  (n,  n-^  ai-e  in  a  state  of  great  activity ;  they  are  swollen 
and  often  easily  seen  by  the  naked  eye,  the  cells  being  enlarged  and  very 
granular,  and  the  ducts  filled  with  these  cells  in  various  stages  of  miicoid  change, 
and  mingled  with  them  a  few  leucocytes.    When  the  contents  are  pressed  out 


Fig.  31. 

Acute  bronchitis,  a,  ciliated  epithelium  ;  Wj,  deep  layers  of  cells  ;  6,  goblet  cells  ;  c,  cells  whicli 
have  undergone  extreme  mucoid  degeneration  ;  Cj,  nuclei  affected  in  same  way ;  d,  such 
degenerate  cells  cast  off  ;  e,  ciliated  epithelium  cast  off ;  /,  deposit  on  surface  composed  of 
drops  of  mucus  (/),  stringy  mucous  and  pus  cells  (/,) ;  g,  duct  of  mucous  gland  filled  with 
mucus  and  cells  ;  A,  epithelium  of  duct  detached  ;  i,  epithelium  of  duct  still  attached ; 
Ic,  swollen  hyaline  basement-membrane  ;  I,  connective  tissue  of  mucosa,  partly  infiltrated 
with  cells  ;  m,  distended  blood-vessels  ;  n,  mucous  glands  filled  with  mucus  ;  o,  wandering 
cells  in  epithelium  ;  7),  cellular  infiltration  of  the  connective  tissue  of  the  mucous  gland. 
(Ziegler,  Pathol.  Anat.) 

of  the  ducts  their  dilated  orifices  look  like  small  erosions,  and  have  been  incorrectly 
described  as  catarrhal  ulcers. 

The  secretion  in  the  tubes  is  in  this  stage  more  abundant;  it  is  formed 
partly  of  serous  exudation  from  the  vessels,  and  partly  of  mucus  derived  from 
the  glands  and  epithelium.    It  is  rich  in  mucus  and  small  round  cells. 

Whether  the  small  round  cells  are  all  derived  from  the  epithelial  layer,  or  in  part  also  from 
the  vessels  by  migration,  is  not  agreed  upon,  but  since  red  blood  cells  have  been  olisei  ved  among 
the  cells  of  the  transitional  layer,  and  that  not  in  sufficient  numbers  to  be  exj)lained  by  actual 
haemorrhage,  the  possibility  of  migration  in  bronchitis  cannot  be  denied,  although  Hamilton  and 
Socoleff  have  failed  actually  to  observe  anything  of  the  kind. 
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The  lymphatics  immediately  beneath  the  basement  membrane  are  packed 
with  small  cells,  and  as  the  inflammation  extends  the  cellular  infiltration  is  found 
in  the  intercellular  spaces  of  the  muscularis,  and  in  the  larger  lymph-channels  of 
the  adventitia  (l).  It  may  be  traced  thence  along  the  perivascular  and  peri- 
bronchial trunks  to  the  root  of  the  lung,  where  the  glands  are  quite  early  in  the 
affection  swollen  and  hyperaemic.  The  nutrition  and  function  of  the  muscular 
coat  are  in  this  way  greatly  impaired,  a  fact  which  accounts  for  the  dilatation  of 
the  bronchi  observed  in  some  acute  cases. 

The  changes  just  described  are  those  met  with  in  a  middle-sized  hronchuti. 
They  are  the  same  in  the  trachea ;  with  these  differences,  that  the  congestion  is 
more  evident,  being  especially  marked  between  the  cartilages  and  in  the  mem- 
branous portion,  that  the  mucous  glands 
reach  a  greater  size,  even  that  of  a  hemp- 
seed,  and  that  the  ducts  and  their  orifices 
are  more  dilated. 

In  the  fine?'  tubes,  i.e.,  in  tubes  with 
a  diameter  less  that  one  millimetre,  the 
lumen  is  so  small  that  it  is  readily 
plugged  by  the  swelling  and  secretion, 
and  thus  rendered  impervious  to  air. 
The  result  is  that  as  the  air  behind  the 
obstruction  is  absorbed,  the  limg  in  that 
part  collapses,  while  the  immediately 
surrounding  parts  dilate.  In  this  way 
are  produced  the  irregular  patches  of 
emphysema  and  collapsed  tissue  already 
referred  to. 

If  the  inflammation  spread  to  the 
intralobular  and  terminal  bronchi,  the 
acini  of  a  lobule  or  group  of  lobules  also 
become  involved  in  the  same  process, 
and  give  rise  to  the  patches  of  consolida- 
tion known  as  broncho-  or  catarrhal- 
pneumonia.  The  vesicles  are  filled  with 
large  epithelial  and  small  lymphatic 
cells,  and  occasionally  contain  some  cili- 
ated epithelium  which  has  been  sucked 
into  them  during  violent  inspiration. 
The  lymphatics  of  the  small  bronchi 
are  in  immediate  relation  with  those  of  the  alveoli,  and  they  all  become  filled 
with  lymph  cells,  so  that  on  section  a  small  tube  looks  as  if  surrounded  by  a 
circular  zone  of  connective  tissue  stuffed  with  leucocytes.  The  muscle-cells  may 
be  so  compressed  by  this  infiltration  as  to  waste  and  even  permanently  disappear. 

The  bronchial  glands  are  enlarged  in  all  cases  of  bronchitis  alike,  whether 
acute  or  chronic. 

Should  the  inflammation  subside,  the  inflammatory  products  may  be  gradually 
removed,  the  epithelium  gi-adually  regenerated  from  Debove's  membrane,  and 
complete  recovery  take  place.  Recovery  is,  however,  a  process  of  growth,  and 
requires  time,  and  when  growth  and  repair  are  sluggish,  as  in  old  people,  recovery 
must  be  slow  and  may  often  be  incomplete.  Until  the  new  epithelium  is,  as  it 
were,  seasoned,  it  will  not  be  able  to  off'er  its  normal  resistance  to  irritants,  and 
a  delicacy  may  be  left  which  will  show  itself  in  the  tendency  to  relapse  which  is 


Fig.'  32. 

Section  of  epithelial  layer  of  trachea  in 
catarrhal  inflamm  ition  (Cornil  and 
Ranvier,  3fan.  d'Histol.  Pathol.),  a, 
basement  membrane ;  6,  round  cells  in 
relation  with  it ;  c,  goblet  cells ;  c^,  their 
nucleus  ;  d,  narrow  compressed  cylin- 
drical epithelial  cells ;  e,  mucus  on  sur- 
face free,  and  in  globules,/;  s,  ciliated 
epithelium. 
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so  characteristic  of  the  disease.  With  each  relapse  recovery  will  take  longer  and 
be  less  complete,  and  at  last  the  patient  will  pass  into  the  condition  of  chronic 
bronchitis,  in  which,  though  there  may  be  periods  of  better  and  worse,  the 
aftection  is  never  entirely  absent. 

THE  MORBID  ANATOMY  OF  CHRONC  BRONCHITIS— In 

chronic  bronchitis  the  secretion  in  the  tubes  varies  much  in  character  and  quantity 
in  different  cases,  as  will  be  described  later. 

On  laying  the  bronchi  open  the  surface  is  of  a  purplish  or  slaty  hue,  but 
occasionally  dull  gray ;  it  is  smooth  and  shiny,  and  below  it  are  visible  coarse 
strands  of  connective  tissue  which  give  it  a  trabeculated  and  occasionally  ribbed 
appearance  like  that  of  coarse  canvas.  The  mouths  of  the  mucous  ducts  are 
usually  much  dilated  and  easily  seen.  The  basement  membrane  is  as  a  rule 
thickened  and  sometimes  projects  in  small  bud-like  outgrowths. 

The  epithelial  covering  is  reduced  in  most  cases  to  a  single  layer  of  irregu- 
larly formed  cells  (a,  fig.  33),  but  there  may  be  more  than  one  layer,  and  then 
most  of  the  cells 
are  of  the  goblet 
form  and  have 
undergone  mucoid 
degeneration. 

The  other 
coats  are  much 
thickened,  partly 
from  cellular  infil- 
tration and  partly 
from  connective 
tissue  growth. 

The  cellular 
infiltration  is  so 
considerable  as 
alm'ost  to  conceal 
the  muscular  and 
fibrous  tissue.  It 
involves  all  the 
coats  and  extends 
along  the  course 
of  the  lymphatics 
even  to  the  root  of 
the  lung,  and  fol- 
lowing the  same 
course  there  is  in 
long  -  standing 

cases  great  increase  in  the  fibrous  tissue  (interstitial  pneumonia).  The  blood- 
vessels are  dilated  in  all  the  coats  and  their  muscular  layer  hypertrophied,  owing, 
it  is  supposed,  to  vascular  obstruction  consequent  on  the  tissue  changes.  '  ' 
The  muscular  coat  of  the  bronchi  is  as  a  rule  atrophied  (fig.  31),  and  replaced 
by  fibrous  tissue,  but  it  is  said  to  be  sometimes  hypertrophied  (Hamilton).  The 
mucous  glands  commonly  atrophy  and  disappear,  being  replaced  by  fibrous 
tissue,  but  they  may  remain  for  a  long  time  enlarged  and  active. 

The  cartilages  are  generally  gradually  absorbed,  but  they  may  calcify  or  are 
said  to  be  sometimes  even  ossified.  It  is  stated  that  they  occasionally  necrose, 
and  being  discharged  into  the  tubes  are  coughed  up ;  I  doubt  if  this  ever  occurs 

9 


Fig.  33 

Section  of  a  bronchus  in  a  condition  of  chronic  catarrh,  a,  germinating 
epithelium  placed  on  basement  membrane  ;  b,  remains  of  muscu- 
laris  ;  c,  a  small  nerve  {Hamilton). 
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as  the  result  of  simple  bronchitis,  though  it  is  not  infrequent  in  the  course  of 
tubercle  or  syphilis. 

In  the  chronic  bronchitis  which  attends  heart  disease,  the  blood-vessels  are 
greatly  distended  and  tortuous,  and  there  are  many  small  hsemoiThages 
and  patches  of  pigment.  All  the  coats  of  the  bronchi  are  cedematous,  and  there 
is  but  little  of  the  cellular  infiltration  which  is  the  most  striking  feature  of  true 
bronchitis.  Eupture  of  the  distended  capillaries  is  of  frequent  occurrence  both 
into  the  tubes  and  into  the  vesicles,  and  though  the  epithelium  is  shed  and  the 


b 


e 


rig.  34. 

Section  of  a  bronchus  from  a  case  of  mitral  regurgitation  (Hamilton),  a,  lumen  of  bronchus, 
■with  mucous  membrane  thrown  into  folds ;  b,  dilated  capillaries ;  c,  desquamated  and 
pigmented  alveolar  epithelium  ;  d,  alveoli. 

basement  membrane  thickened,  this  may  be  the  simple  mechanical  result  of 
oedema. 

For  these  reasons,  this  form  of  bronchitis  is  regarded  by  many  as  the  result 
of  venous  congestion,  and  not  as  a  true  inflammatory  bronchitis  in  the  strict 
pathological  sense. 

In  the  bronchitis  associated  with  the  inhalation  of  dust  of  any  kind,  the 
particles  are  found  round  the  vesicles,  infundibula  and  finest  bronchioles,  and 
not  at  all  in  the  coats  of  the  large  bronchi,  except  in  the  outer  part  of  the 
adventitia,  where  it  is  in  immediate  relation  with  the  walls  of  the  vesicles. 
They  are  especially  abundant  round  the  walls  of  the  pulmonary  artery  (fig.  4.5), 
and  in  the  interlobular  septa  (fig.  44),  but  beneath  the  pleura  they  are  found 
only  in  the  deep  lymphatic  plexus.    It  is  clear,  therefore,  that  the  particles  gain 
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access  to  the  lung  through  the  vesicles,  infundibula,  and  smallest  bronchioles, 
and  reaching  the  perivascular,  and  in  part  also  the  peribronchial,  lymphatics,  are 
carried  thence  with  the  lymph  stream  to  the  lobular  septa  and  deep  layer  of  the 
pleura,  and  so  on  to  the  root  of  the  lung,  where  they  are  found  massed  in  large 
numbers  in  tlie  glands.  The  bronchitis  which  follows  is  of  the  ordinary  kind — 
the  secretion  is  mucopurulent,  and  the  cells  in  it  are  not  pigmented. 

The  pathological  complications  to  which  bronchitis  may  lead  in  the  lungs 
are — (1)  transient  or  permanent  emphysema;  (2)  transient  or  permanent 
bronchiectasis ;  (3)  collapse ;  (4)  bronchopneumonia ;  (6)  interstitial  pneu- 
monia ;  and  (6)  chronic  pleurisy.  These  affections  will  all  be  further  referred 
to  in  their  proper  places. 

PHYSICAL  SIGNS.— The  physical  signs  of  bronchitis  are  few,  and 
almost  entirely  auscultatory,  viz.,  rhonchus,  sibilus,  and  crepitation. 

Rhonchus  and  Sibilus  are  the  wheezing  sounds  produced  in  the  large 
and  small  tubes  respectively  by  the  air  as  it  passes  over  the  surface  of  the 
swollen  mucous  membrane  roughened  by  secretion. 

Both  may  be  musical — rhonchus  frequently,  sibilus  rarely — and  have  been 
then  described  as  cooing,  piping,  or  whistling.  They  are  frequently  audible  to 
the  patient  and  to  others  at  a  distance,  and  may  be  felt  also  with  the  hand  laid 
upon  the  chest.  In  both  rhonchus  and  sibilus  the  expiration  is  prolonged,  and 
is  often  as  loud  and  even  longer  than  inspiration;  it  may  be  sometimes  not 
unlike  true  bronchial  breathing,  but  it  never  has  the  harsh  guttural  high-pitched 
tone  such  as  is  heard  over  pneumonic  consolidation.  The  pause  which  in  health 
follows  expiration  may  follow  inspiration  instead,  and  this  in  adults  as  well  as 
in  children. 

The  vesicular  murmur  is  obscured  or  overpowered  by  the  rhonchus  or 
sibilus,  but  it  is  not  abolished.  If  the  tubes  are  plugged  by  secretion,  the 
respiratory  sounds  in  the  corresponding  parts  may  entirely  disappear,  returning 
again  as  soon  as  the  tubes  become  pervious. 

The  crepitation  is  of  the  large,  medium,  or  small  kind,  according  to  the  size 
of  the  tube  in  which  it  is  produced,  and  it  may,  in  some  forms  of  capillary 
bronchitis,  be  even  so  fine  as  to  resemble  the  fine-hair  crepitation  of  pneumonia, 
and  it  has  then  probably  the  same  origin.  In  the  other  cases  it  is  due  to  the 
bursting  of  bubbles  in  the  fluid.  It  will  therefore  be  absent  where  the  secretion 
is  scanty  and  viscid,  as  in  early  bronchitis,  and  most  abundant  where  the 
secretion  is  fluid  and  copious,  as  in  the  later  stages.  It  is  sometimes  absent 
however,  where  the  secretion  is  profuse.  Crepitation  varies  with  the  amount 
of  fluid  in  the  tubes,  the  depth  of  respiration,  the  size  of  the  tubes,  and  the 
distance  of  the  seat  of  production  from  the  surface. 

Stokes  has  observed  crepitation  produced  in  the  tube  from  the  agitation  of  the  secretion  bv 
the  movements  of  the  heart.  ^ 

The  most  striking  characteristic  of  the  physical  signs  of  bronchitis  is  the 
capricious  way  in  which  they  vary  in  character  and  position  within  short  spaces 
of  time  ;  an  attack  of  coughing  or  a  few  deep  inspirations  may  entirely  remove 
all  physical  signs  from  one  place  and  produce  them  in  another.  As  would  be 
expected,  sibilus  varies  less  than  rhonchiis. 

A  persistent  localised  bronchitis  is  a  very  suspicious  sign,  and  points  with 
great  probability  to  some  permanent  local  disease,  and  if  at  the  apex  is  often  one 
of  the  earliest  signs  of  phthisis. 

The  percussion-note  is  unaltered  in  uncomplicated  bronchitis,  but  if 
there  be  emphysema  it  may  be  hyper-resonant,  and  if  there  be  collapse  or  con- 


124 


DISEASES  OF  THE  ORGANS  OF  RESPIRATION.      [SeC.  19. 


solidation  dull.  Patches  of  collapse  and  consolidation  when  small  are  often 
entirely  masked  by  the  complementary  emphysema  which  develops,  but  if 
extensive,  yield  the  ordinary  signs.  Extensive  collapse  occurs  usually  at  the 
bases  behind,  and  especially  in  children. 

Inspiratory  Recession. — If  there  be  much  collapse  the  soft  parts  of  the 
chest  may  be  forced  in  on  inspiration.  This  is  seen  in  the  intercostal  spaces  and 
supra-clavicular  and  episternal  fossse,  both  in  children  and  adults.  In  little 
children,  where  the  ribs  are  yielding,  the  whole  lower  part  of  the  chest  may  be 
sucked  in  to  a  considerable  degree,  though  hardly  ever  to  the  extreme  degree 
seen  in  lai'yngeal  obstruction. 

When  bronchitis  frequently  recurs  in  weakly — especially  in  rickety — children, 
permanent  traces  are  often  left  behind  in  various  deformities  of  the  thorax,  e.g., 
those  known  as  the  rickety  and  syphilitic  chests ;  and  the  same  explanation  is 
to  be  given  of  Harrison's  furrow,  when  it  is  abnormally  developed. 

The  Sputum. — The  essential  constituents  of  the  sputum  in  bronchitis 
are — 

1.  Mucus;  with  a    few   mucous  cells,  derived   from  the  mucous  glands 

or  from  mucoid  degeneration  of  the  epithelial  cells  of  the  respiratoiy 
passages.  ■ 

2.  Serous  fluid ;  exuded  from  the  blood-vessels  of  the  bronchi. 

3.  Cells  ;  some  epithelial,  from  the  mucous  glands  or  from  the  epithelial  layer 

of  the  mucous  membrane,  others  small  and  round  like  pus  cells,  derived 
from  the  transitional  layer  of  the  epithelial  coat  or  by  migration  from 
the  blood-vessels. 

These  elements,  combined  in  varying  proportions,  and  mingled  with  more  or 
less  of  saliva  and  air-bubbles,  constitute  the  different  kinds  of  sputa. 

In  a  case  of  simple  acute  bronchitis  the  secretion  is  at  first  diminished,  but 
soon  increases  in  quantity  ;  it  is  at  first  scanty  viscid,  and  composed  almost 
entirely  of  mucus.  It  soon  becomes  abundant  and  more  fluid,  being  mixed  with 
serous  effusion  from  the  vessels.  It  contains  few  cells  and  resembles  saliva  or 
white  of  egg,  and  is  then  described  as  "sputa  cruda."  At  a  later  stage,  usually 
when  resolution  is  commencing,  it  becomes  rich  in  cells,  which  have  undergone 
fatty  change  and  give  it  a  yellow  colour  and  an  opaque  appearance,  "sputa 
cocta." 

These  changes  are  similar  to  those  which  are  famihar  in  the  secretion  from 
the  nose  during  an  ordinary  catarrh. 

The  chief  named  varieties  of  bronchitic  sputa  are  the  following  :— (1 )  Sputa 
cruda;  (2)  Sputa  cocta;  (3)  Sputa-muco  purulenta ;  (4)  Sputa  pituitosa  or 
sero-mucosa. 

1.  Sputa  Cruda.— Transparent,  colourless  or  pale  grey,  like  white  of  egg,  or  a  solution  of 
gelatin  or  gum,  viscid,  sticking  to  the  bottom  of  the  vessel,  withoiit  smell,  of  a  salty  or  some- 
what metallic  taste,  mixed  at  times  with  a  few  sti-eaks  of  bright  blood,  and  more  or  less  frothy 
with  air  bubbles.  It  presents  but  few  formed  elements,  and  these  chiefly  large  mucous  cells  with 
a  few  small  round  cells,  and  now  and  then  some  columnar  ciliated  epithelium  and  a  little 
squamous  epithelium  from  the  mouth.  In  chemical  composition  it  is  rich  in  mucin,  and  contams 
a  little  albumen  ;  the  salts  are  almost  entirely  chloride  of  sodium. 

2.  Sputa  Cocta.— More  opaque,  of  a  yellow  colour,  and  less  viscid,  it  difl'ers  from  the  sputa 
cruda  only  in  the  larger  number  of  cells,  small  and  round,  as  well  as  epithelial,  both  in  a 
condition  of  fatty  degeneration  to  which  the  yellow  colour  is  due.  Not  infrequently  the  yellow 
substance  occurs  in  lumps  or  streaks  swimming  in  a  clearer  fluid.  In  chemical  composition  it  is 
essentially  the  same  as  the  former. 

3.  Sputa  Muco-purulenta,  usually  nummular,  i.e.,  msmalllumps  or  pellets,  some  floating 
and  others  sinking  in  a  viscid  muco-serous  fluid  ;  sometimes  this  form  of  sputum  is  scanty,  and 
consists  of  little  else  than  these  pellets  in  moderate  number.  It  then  closely  resembles  the  sputum 
in  some  forms  of  phthisis. 
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Microscopical  examination  shows  nothing  beyond  an  overwhelming  number  of  pus  cells. 

As  compared  with  pus,  sputum  contains  more  mucin  and  more  chlorine,  and  while  m  pus 
the  salts  are  chiefly  potash,  in  sputum  they  are  chiefly  soda.  p  vf. 

In  other  cases  it  may  not  be  nummular,  but  foi-m  a  fairly  unifoi-m  liquid  otten  ot  a  clirty 
colour,  which,  on  standing,  separates  into  layers,  the  upper  frothy,  from  which  ragged  shreds 
hang  down  into  the  opalescent  fluid  of  the  middle  layer,  and  the  lowest  opaque  and  green,  liKe 
a  sediment  of  pus,  as  indeed  in  great  part  it  is,  mixed  with  detritus. 

In  this  form  the  sputum  may  be  fetid,  and  in  it  are  found  stinking  lumps,  composed  ot 
the  granular  detritus  derived  from  decomposing  cells,  crowds  of  putrefactive  bacteria  of  all  kinds, 
and,  not  infrequently,  fat  crystals. 

As  would  be  expected,  chemical  examination  shows  a  number  of  the  usual  decomposition 
products,  butyric,  acetic  and  formic  acids,  ammonia  and  sulphuretted  hydrogen,  caproic  acid, 
margarine,  cholesterine  and  leucine. 

4.  Sputa  Pituitosa,  S.  Muco-serosa (Bronchon-hoea serosa).— Agenerallyabundantsynovia- 
or  saiiva-like  fluid,  often  frothy,  and  with  a  few  shreds  of  mucus.  This,  the  pituita  of  Laennec, 
is  often  very  profuse.  Besides  occurring  in  one  rather  rare  kind  of  bronchitis,  it  is  occasionally 
met  with  in  empyema  and  in  acute  miliary  tuberculosis,  and  in  smaller  amount  in  the  asthma 
humidum  of  emphysema  and  morbus  cordis,  as  well  as  in  whooping-cough. 

I  have  seen  this  kind  of  sputum  more  than  once  in  cases  of  pressure  upon  the  trachea,  by  an 
aneurysm  as  well  as  new-growth.  In  these  cases  it  is  not  as  a  rule  mixed  with  air  and  might 
be  mistaken  for  saliva.  .  a  -j 

Andral  1  quotes  a  case  in  which  a  sudden  discharge  of  an  enormous  quantity  of  serous  fluid 
from  the  bronchus  occurred  in  a  case  of  hydrothorax  at  the  same  time  that  the  fluid  in  the  pleura 
was  being  rapidly  absorbed.  This  subject  will  be  again  referred  to  under  the  heading  of 
Albuminous  Expectoration. 

Hsemoptysis. — The  sputum  in  bronchitis  very  often  contains  blood,  but 
usually,  only  in  the  form  of  bright  red  streaks  upon  its  surface,  due  to  the  rup- 
ture of  some  small  vessels  in  the  larger  bronchi,  as  the  result  of  the  violent 
coughing  [Streaky  hcemoptysis]. 

In  morbus  cordis,  not  infrequently  small  dark  lumps  are  expectorated  ;  these 
are  formed  almost  entirely  of  altered  blood,  and  come  from  the  vesicles,  into 
which  some  of  the  distended  pulmonary  capillaries  have  given  way  ^ 

Htemoptysis  in  either  form  has  but  little  importance  in  bronchitis. 

SYMPTOMS.— The  access  is  usually  gradual.  It  is  characterised  by 
general  lassitude,  achings  or  even  rheumatic  pains  in  the  limbs.  The  patient  is 
very  sensitive  to  cold  and  complains  much  of  chilliness,  especially  in  the 
evening,  but  there  is  rarely  any  shivering  severe  enough  to  be  called  a 
rigor. 

A  cough  often  precedes  the  actual  attack  for  weeks  or  months.  It  is  rare  for 
bronchitis  to  give  no  premonitory  symptoms. 

Cough  is  never  absent.  It  is  due  to  the  irritation  of  the  secretion, 
but  it  stands  in  relation  not  with  the  amount  so  much  as  with  the 
difficulty  of  expectoration,  being  often  most  trying  where  the  expectoration  is 
scanty,  and  least  troublesome  where  it  is  profuse.  Where  expectoration  is  diffi- 
cult, the  cough  is  often  loud,  ringing  or  barking,  and  may  occur  in  paroxysms  of 
even  some  minutes'  duration.  It  is  generally  preceded  and  attended  by  a  feeling 
of  tickling  or  irritation  referred  to  the  trachea  or  to  the  upper  part  of  the 
sternum,  and  an  attack  is  easily  determined  by  slight  changes  of  temperature,  as 
by  passing  from  one  room  to  another,  whether  it  be  warmer  or  cooler.  It  is 
occasionally  brought  on  by  eating,  but  drinking  hot  things  relieves  it.  It  is 
usually  worse  at  night,  and  may  be  absent  often  during  the  whole  of  the  day,  to 
come  on  so  soon  as  the  head  is  laid  upon  the  pillow ;  this  is  explained  by  the 
suggestion  that  in  the  prone  position  the  secretion  gravitates  to  the  posterior 
membranous  portion  of  the  trachea — that  is,  to  the  most  sensitive  part. 

1  Clinique  medicale. 
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Where  the  secretion,  even  if  copious,  is  easily  expectorated,  the  cough  tlioiKWi 
frequent  may  not  be  noisy  or  distressing.  Tlie  worst  attacks  often  occur  in  the 
morning  on  waking,  especially  after  a  good  night's  rest.  At  this  time  it  is  some- 
times so  distressing  that  the  patient  prefers  sleep  broken  by  sliort  fits  of  cough- 
ing to  a  good  night  with  the  violent  morning  paroxysm  which  follows  waking 
and  experience  often  leads  them  to  decline  sleeping  medicines  on  this  account 

A  severe  paroxysm  may  lead  to  retching  or  even  vomiting,  to  the  involuntary 
escape  of  urme  or  wind  and  fteces,  to  epistaxis,  to  htemorrhage  into  the  con- 
junctiva or  skm,  to  protrusion  of  a  hernia,  or  to  prolapse  of  the  bowel  or 
womb.  ■ 

Pain.— Actual  pain  is  miusual  in  bronchitis.  There  is  often  a  feeling  of  sore- 
ness beneath  the  sternum,  increased  by  coughing,  or  of  tickling  and  irritation 
referred  to  the  larynx,  trachea  or  upper  part  of  the  sternum,  but  pain  is  absent 
miless  it  be  due  to  laryngitis,  pleurisy,  or  to  muscular  strain  from  couo-hing  The 
muscular  pain  is  generally  referred  to  the  edge  of  the  ribs,  or  to  the  epigastrium 
I.e.,  along  the  attachments  of  the  diaphragm  and  abdominal  muscles,  while  that 
of  pleurisy  is  felt  higher  up  in  the  axilla,  and  this  fact  is  of  some  diagnostic 
importance. 

Dyspnoea.— Owing  to  the  swelling  of  the  mucous  membrane  and  to  the  secre- 
tion in  the  tubes,  the  passage  of  air  in  and  out  of  the  limgs  is  impeded.  This  is 
met  by  increased  rapidity, of  breathing.  If  the  increased  rapidity  be  not  suffi- 
cient to  compensate  for  the  obstruction,  the  movements  also  become  more 
vigorous.  The  accessory  muscles  then  enter  into  play,  and  in  order  that  they 
may  act  to  full  advantage  the  patient  assumes  the  sitting  position  (Orthopncea). 

For  ortliopncea,  a  oertaiii  amount  of  consciousness  and  muscular  power  are  requisite  and  it 
will  be  absent  where  tbese  are  wanting.  ' 

If  the  dyspnoea  increase,  the  patient  becomes  very  restless,  tossing  from  side 
to  side  in  the  bed,  now  sitting  up,  now  lying  down,  until  at  last,  when  exhaustion 
comes  on,  he  lies  prostrate  upon  his  back  with  rapid  shallow  respirations,  and 
passing  gradually  into  a  drowsy  and  unconscious  state,  dies  at  last  comatose.' 

The  breathing  may,  towards  the  end,  become  very  irregular  and  assume  the 
characters  of  Cheyne-Stokes's  respiration.  This  is  a  very  grave  symptom  under 
whatever  circumstances  it  occurs.  In  bronchitis  it  is  to  be  referred  generally 
to  a  failing  heart,  and  occurs  as  a  rule  only  a  short  time  before  death. 

The  dyspnoea  may  come  on  in  severe  paruxysms,  which  are  sometimes  incor- 
rectly called  asthma.  Of  course,  a  bronchitic  jDatieut  may  also  be  asthmatic,  but 
the  paroxysmal  dyspnoea  occurring  in  bronchitis  is  not  as  a  rule  true  spasmodic  or 
nervous  asthma,  but  is  the  result  of  the  accumulation  of  secretion  in  the  tubes 
and  is  relieved  by  its  evacuation.  The  same  is  true  of  the  paroxysmal  dyspnoea 
of  plastic  bronchitis.  In  bronchitis  of  the  aged  and  of  those  suffering  from 
morbus  cordis,  the  paroxysmal  dyspnoea  is  often  of  cardiac  rather  than  pulmonary 
origin. 

Where  the  dyspnoea  is  severe,  it  is  in  the  earlier  stages  when  the  strength  is 
still  maintained  that  the  patients  suffer  most ;  in  the  later  stages,  they  fortunately 
to  a  great  extent  lose  consciousness  of  their  sufferings. 

Cyanosis. — This  depends,  as  a  rule,  upon  the  amount  of  dyspnoea.  It  varies 
from  a  mere  dusky  flush  in  slight  cases,  to  a  deep  purple  colour  where  suffocation 
is  imminent.  The  cyanotic  tint  is  most  marked  on  the  lips,  the  tips  of  the  nose 
and  ears,  and  beneath  the  nails  of  both  fingers  and  toes. 

Deep  cyanosis  is  rarely  seen  except  where  bronchitis  is  complicated  with 
emphysema,  and  it  may  then  be  almost  as  extreme  as  in  congenital  morbus 
cordis. 
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When  cyanosis  is  permanent,  Traube  taught  that  a  fatty  condition  of  the 
heart  in  all  probability  existed. 

In  other  severe  cases  cj^anosis  is  replaced  towards  the  end,  when  exhaustion 
is  setting  in,  by  an  ashy  pallor  j  the  skin  becomes  of  a  leaden  colour,  is  cold  and 
covered  with  a  clammy  sweat.  This  change,  which  is  most  frequently  seen  in 
children^  may  occur  very  quickly;  it  is  of  the  gravest  significance  and  usually 
portends  death. 

Fever. — The  temperature  rarely  rises  above  101  or  102,  except  in  children, 
and  in  some  cases,  even  as  many  as  half  according  to  Lebert,  it  may  not  rise  at 
all.  It  is  of  no  especial  type,  but  is  moderately  remittent.  There  are  often, 
especially  in  children,  irregular  exacerbations  of  fever  which  frequently  end 
with  sweating.  Continued  fever  indicates  severity.  In  the  young  and  the  old 
the  fever  is  usually  high,  and  it  may  then  not  be  easy  to  exclude  pneumonia, 
which  is,  as  a  matter  of  fact,  not  an  uncommon  complication. 

When  fever  is  present  all  the  other  symptoms  of  fever  accompany  it,  the 
tongue  is  coated,  the  appetite  lost,  the  bowels  constipated,  and  the  skin  dry ; 
the  pulse  and  respirations  are  rapid,  the  urine  is  concentrated  and  deposits  a 
sediment  of  urates,  the  cheeks  are  flushed,  and  there  is  often  slight  delirium,  but 
all  these  symptoms  may  be  present  without  any  elevation  of  temperature  at  all. 

The  pulse  is  quickened,  especially  in  children  and  old  people,  and  that  beyond 
what  the  fever  would  account  for.  It  is  at  first  full  and  the  tension  high,  but 
later  it  becomes  weak  and  ill-sustained,  of  low  tension,  and  often  irregular. 

The  heart's  action  is  at  first  laboured,  but  later,  in  bad  cases,  becomes 
weak,  irregular  and  fluttering. 

The  skin  is  often  dry  to  begin  with,  especially  if  there  be  fever,  but  it  soon 
becomes  moist,  or  even  sweating,  and  in  the  collapse  stage  is  bathed  in  cold 
clammy  sweat.  The  sweats  when  profuse  are,  however,  not  only  sleep  sweats,  as 
in  phthisis,  but  occur  at  all  times  of  the  day,  and  especially  after  coughing,  and 
are  most  marked  over  the  head  and  chest,  especially  in  children. 

The  face. — The  eyes  are  suffused,  the  cheeks  flushed  in  the  acute  stage, 
cyanosed  in  severe  cases,  and  ashy  pale  in  the  suffocative  stage ;  in  chronic  cases 
venous  stigmata  are  present  on  the  cheeks  and  nose. 

The  digestive  system  hardly  ever  fails  to  be  affected  even  in  slight  or  in 
chronic  cases. 

The  tongue  is  coated,  usually  with  a  moist  creamy  fur,  but  in  children  and 
old  people  it  is  often  dry.  A  dry  red  tongue  in  old  people,  Gintrac  thinks, 
indicates  pneumonia,  but  this  is  not  generally  the  case ;  it  depends  chiefly  upon 
the  patient  breathing  through  the  mouth,  especially  during  sleep. 

The  appetite  is  impaired  or  lost,  but  vomiting  is  rare  except  in  children. 

The  bowels. — Constipation  is  the  rule,  and  may  be  very  obstinate,  but  in 
children  the  attack  is  often  ushered  in  with  diarrhoea. 

Gastro-intestinal  catarrh  is  in  young  children  as  common  a  result  of  a  chill 
as  bronchitis  is,  and  it  is  not  therefore  surprising  that  the  two  should  be 
frequently  associated,  and  that  it  should  sometimes  be  difficult  to  say  which  is 
the  more  important  affection. 

The  urine  is  scanty,  of  high  specific  gravity,  deposits  urates  on  standing,  and 
it  may  sometimes  contain  a  trace  of  albumen;  but  it  may  present  all  these 
characters  even  when  there  is  no  fever. 

A  trace  of  sugar  has  been  detected  during  the  acute  stage,  disappearing  when 
this  has  passed.  It  is  of  very  rare  occurrence,  but  I  have  met  with  this  transient 
glycosuria  a  few  times. 
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Headache  is  common,  especially  at  first.  It  then  depends  partly  upon  the 
condition  of  the  stomach  and  partly  upon  the  fever.  In  the  later  stages  it  is 
greatly  due  to  the  congestion  and  straining  of  coughing. 

Delirium,  usually  of  the  quiet  wandering  type,  is  common  in  children  and  in 
old  people,  but  only  during  the  acute  stage  or  towards  the  end. 

The  sleep  is  broken  and  unrefreshing,  and  often  much  disturbed  by  the 
cough. 

The  patient  may  be  drowsy  during  the  day  and  wakeful  at  night.  Constant 
drowsmess  is  a  bad  sign  in  little  children  and  old  people,  for  it  often  indicates 
the  commencement  of  carbonic  acid  poisoning.  In  children  it  may  become  so 
deep  as  to  suggest  the  coma  of  meningitis. 

Pain,  other  than  headache  and  that  already  described  in  the  chest,  is  not 
common,  but  Barthez  and  Eilliet  describe  a  form  of  neuralgia,  which  they 
associate  with  bronchitis,  round  the  orbits  and  occurring  in  paroxysms  occasion- 
ally of  great  severity. 

I  have  met  with  paroxysmal  headache  as  severe  as  migraine  in  the  course  of  a  severe  cold 
associated  with  bronchitis,  which  proved  to  be  rheumatic  and  yielded  at  once  to  full  doses  of 
salicylate  of  soda. 

Lastly,  Convulsion  Fits,  which  may  commence  the  attack  in  children,  may 
also  in  them  usher  in  the  end;  but  in  adults  suffocation  rarely  ends' with 
convulsions. 

The  effect  upon  the  heart. — In  all  but  the  slightest  forms  of  bronchitis 
the  circulation  through  the  lungs  is  impeded,  not  so  much  from  the  bronchitis 
itself  as  from  the  obstruction  to  the  entrance  of  air,  and  the  consequent  defective 
aeration  of  the  blood ;  while  in  the  chronic  forms  there  is  added  the  further  im- 
pediment caused  by  the  morbid  changes  produced  in  the  lung  tissue. 

The  first  effect  of  the  obstruction  is  to  increase  the  tension  in  the  pulmonary 
artery,  hence  the  accentuation  of  the  pulmonary  second  sound  and  the  frequent 
reduplication  of  the  second  sound  at  the  base.  To  overcome  this  increased 
resistance,  the  right  ventricle  beats  more  forcibly,  and  the  first  sound  is  pro- 
longed over  the  right  ventricle  and  occasionally  also  reduplicated. 

At  this  time,  the  beats  of  the  heart  as  well  as  the  respirations  are  greatly 
increased  in  number. 

The  further  effects  depend  upon  the  amount  of  obstruction  and  upon  the 
rate  of  its  development. 

If  the  obstruction  rapidly  increase,  as  in  a  case  of  suffocative  catarrh,  the 
heart-beats  increase  at  first  still  more  in  rapidity,  but  at  the  same  time  become 
irregular  and  less  powerful,  losing  in  force  as  they  gain  in  frequency.  Gradually, 
as  exhaustion  sets  in,  they  become  slow  and  fluttering,  and  at  the  last  the  heart 
is  paralysed  by  over  distension  and  stops  in  diastole. 

If  the  obstruction  develop  gradually,  as  in  chronic  bronchitis,  the  right  side 
of  the  heart,  upon  which  the  extra  work  is  thrown,  hypertrophies,  and  thus  com- 
pensation may  be  complete ;  but  compensation,  being  a  process  of  growth,  requires 
time. 

The  healthy  heart  has  ample  reserves  of  force  from  which  it  can  draw  when 
demand  is  made  upon  it,  but  these  reserves  are  not  unlimited,  and  if  part  of 
them  be  used  for  growth,  less  is  left  for  emergencies ;  hence  the  explanation  of 
the  paradox  that  a  hypertrophied  heart  is  a  weak  heart ;  though  apparently  strong, 
it  is  actually  weak,  for  it  cannot  stand  a  strain.  These  reserves  are  at  their 
maximum  in  the  young  adult,  and  are  small  in  little  children  and  old  people. 
Thus  in  any  case  of  chronic  bronchitis  where  hypertrophy  has  occurred  and 
compensation  been  complete,  a  very  slight  cause  may  be  sufficient  to  render 
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compensation  inadequate,  owing  to  the  small  reserves  left,  and  the  signs  of 
cardiac  failure  will  then  appear.  The  final  breakdown  may  result  from  causes 
which  are  not  to  be  found  in  the  lungs  or  heart  at  all,  such  as  over-fatigue, 
bodily  or  mental,  or  an  illness  of  some  general  kind,  a  pregnancy  and  so 
forth. 

As  soon  as  compensation  ceases  to  be  complete,  and  the  heart  becomes 
unequal  to  its  work,  dilatation  occurs,  those  parts  dilating  most  upon  which  the 
chief  strain  falls.  Thus,  in  the  case  we  are  considering,  the  right  ventricle 
dilates  first,  then  the  right  auricle  and  large  veins  near  the  heart.  These  condi- 
tions may  be  recognised  during  life  by  the  increase  of  the.  cardiac  dulness  to  the 
right,  by  venous  and  epigastric  pulsation,  and  if  the  dilatation  be  extreme  by  a 
systolic  murmur.    The  congestion  then  slowly  spreads  backwards  : 

1st.  Along  the  portal  system,  leading  to  enlargement  of  the  liver  and  ascites, 
and  often  associated  with  gastro-intestinal  disturbance  and  piles. 

2nd.  Along  the  systemic  veins,  as  evidenced  by  oedema  of  the  extremities, 
especially  of  the  feet  and  legs,  and  by  albuminuria.  The  earliest  symptom 
which  the  patients  themselves  observe  is  usually  swelling  of  the  feet,  but  the 
liver  is  often  much  enlarged  before  the  feet  swell,  and  may  give  so  much  pain  as 
to  be  the  cause  of  chief  complaint.  In  these  cases  the  hepatic  enlargement  and 
pain  often  greatly  diminish  when  oedema  or  ascites  develop. 

As  the  heart  grows  weaker  the  oedema  slowly  spreads  upwards  to  the  thighs 
and  trunk,  then  to  the  abdomen  and  chest,  and  the  patient  dies  at  last  water- 
logged, almost  exactly  as  if  the  victim  of  mitral  disease. 

When  the  right  heart  fails,  to  whatever  cause  that  failure  be  due,  the  venous 
congestion  to  which  it  leads  affects  the  lungs  and  the  heart  itself  as  well  as  the 
rest  of  the  body. 

The  effect  of  venous  congestion  upon  the  lungs. — The  bronchial  veins,  opening 
as  they  do  into  the  A'ena  azygos  and  superior  intercostal  vein,  will  very  early 
feel  the  effect  of  venous  congestion,  and  the  obstruction  to  these  veins  will  still 
further  aggravate  the  bronchitis  which  exists.  The  congestion  may  relieve 
itself  to  some  extent  through  the  anastomatic  communications  with  the 
pulmonary  veins,  and  thus  part  of  the  blood  may  reach  the  left  side  of  the  heaii; 
without  passing  through  the  pulmonary  circulation  at  all,  as  is  especially  the 
case  where  there  is  much  emphysema.  This  mixing  of  the  arterial  and  venous 
blood  may  be  a  part  cause  of  the  considerable  cyanosis  which  occurs  in  some 
cases. 

The  effect  of  venous  congestion  upon  the  heart. — The  coronary  veins  will  feel 
the  congestion  still  earlier,  for  they  open  into  the  right  auricle  itself,  and 
as  the  result  the  circulation  through  the  heart  will  be  impaired  and  the  nutrition 
of  the  whole  organ  will  suffer,  on  the  left  side  as  well  as  on  the  right  side. 
The  effects  will,  of  course,  be  most  marked  in  the  parts  upon  which  the 
heaviest  work  falls,  i.e.,  on  the  right  side,  and  consequently  fatty  change,  which 
is  the  pathological  evidence  of  overwork,  is  often  found  to  be  most  advanced  on 
the  right  side. 

As  soon  as  the  left  ventricle  fails,  a  fresh  cause  of  pulmonary  congestion  is 
added,  for  there  can  be  no  greater  obstruction  to  the  circulation  than  a  left 
ventricle  which  cannot  drive  the  blood  onwards.  The  pulmonary  veins  become 
congested,  and  the  aeration  of  the  blood  is  still  further  interfered  with.  This 
adds  to  the  congestion  of  the  right  side,  embarrasses  still  more  the  coronary 
circulation,  and  by  further  impairing  the  nutrition  of  the  heart  makes  the  left 
ventricle  weaker  still. 
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The  vicious  circle  thus  established  explains  the  rapid  failure  of  the  heart 
which  IS  so  striking  a  feature  in  the  later  stage  of  many  cases  of  bronchi4  * 

Peacock  showed  that  as  the  result  of  broncliitis— 

(1)  Hypertrophy  and  dilatation  of  both 

nght  ventricle  being  enlarged  and  the  walls  incrSa^ed  in  HnrUnp«f      71    '  .  •  '^^^''y 
creased  in  size,  but?etaini^g  the  usnal  thickness  of  ite  wait         '  ^''''"'^^  ^'^'"^ 

(2)  The  pulmonary  orifice  was  wider  than  normal 

heart  allowed  the  passage  of  blood  from  the  right  to  the  left  auricle. 

Peacock's!  measurements  show  that  dilatation  of  the  orifices  of  the  heart 
occurs  where  there  has  been  long-standing  obstruction  to  the  circulation  either  in 
he  heart  itself  or  m  the  lungs,  but  it  does  not  follow  necessarily  that  there  must 
therefore  have  been  regurgitation,  for  the  valves  may  be  able  also  to  stretch  and 
adapt  themselves  to  the  change,  and  thus  still  be  competent  to  close  the  orifice 

ihe  result  upon  the  heart  is  evidenced  dtiring  life  by  the  signs  of  dilatation, 
the  most  constant  being  displacement  of  the  apex  to  the  left  with  epigastric  and 
venous  pulsation.  In  spite  of  great  dilatation  the  cardiac  dulness  is  often 
entirely  masked  by  the  emphysema  which  has  developed. 

Murmurs  are  common. 

A  tricuspid  murmur  is  spoken  of  as  frequent,  but  this  I  cannot  endorse 
bystohc  murmurs  audible  over  the  right  ventricle,  especially  at  the  bottom  of 
the  xiphoid  cartilage,  are  not  rare,  but  they  are  in  most  cases  localised  and  not 
propagated  so  distinctly  towards  the  right  as  they  ought  to  be  if  they  were 
really  the  result  of  tricuspid  regurgitation,  and  as  is  observed  in  cases  of  organic 
disease  of  the  tricuspid  orifice. 

In  the  same  way  si/stolic  murmurs  at  the  aioex  are  not  infrequent,  but  again 
they  are  usually  audible  only  over  the  left  ventricle  and  not  in  the  axilla,  and 
behind,  as  the  common  regurgitant  mitral  murmur  is. 

This  is  not  the  place  to  discuss  the  theory  of  dilatation  murmurs,  or  to 
criticise  the  application  to  disease  of  the  physiological  observations  of  Ludwig  and 
Hasse,  which  go  to  show  that  muscular  action  is  necessary  to  complete  the 
closure  of  the  auriculo-ventricular  orifices,  and  that  where  this  is  deficient 
regurgitation  will  occur.  It  will  be  enough  to  state  the  fact  that  these  dilatation 
murmurs  are  very  rarely  heard  behind;  they  are  sometimes,  but  although 
my  attention  has  been  drawn  for  several  years  to  this  point,  the  two  cases  which 
follow  are  the  only  instances  I  have  met  with.  I  am  therefore  not  ready, 
without  further  evidence,  to  assume  that  systolic  dilatation-murmurs  are  always 
necessarily  due  to  regurgitation. 

John  S.,  aged  41,  a  labourer,  came  as  an  out-patient  to  the  chest  hospital  on  14th  February 
1879  suffering  from  severe  bronchitis.  He  had  suffered  from  winter  coughs  for  many  years, 
but  had  been  worse  for  the  last  four  months. 

He  was  much  cyanosed  and  had  great  dyspnoea.  Examination  disclosed  general  emphysema 
with  severe  bronchitis  and  abundant  crepitation  over  the  whole  of  both  lungs.  The  cardiac 
duluess  was  masked  by  the  empliysema,  but  the  apex  was  about  two  inches  outside  the  nipt)le. 
A  loud  systolic  murmur  was  audible  at  the  apex  and  for  some  distance  into  the  axilla,  as  woU  as 
belund.    This  was  thought  to  be  due  to  mitral  incompetence.    Another  murmur  of  the  same 

1  Weight  and  Dimensions  of  Heart,  1854,  p.  42. 
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character  and  also  systolic  was  present  at  the  xiphoid  cartilage.  This  was  attributed  to  tricuspid 
regurgitation,  and  the  case  was  regarded  as  one  of  mitral  disease  with  secondary  bronchitis. 
The  patient  was  admitted,  and  the  signs  remained  unaltered  for  some  days,  but  when,  after  a 
fortnight,  the  bronchitis  subsided,  the  murmurs  grew  fainter,  and  on  11th  March  they  had 
entirely  disappeared  both  at  the  apex  and  at  the  sternum.  The  apex,  though  not  so  much 
displaced,  was  still  outside  the  nipple.  The  patient  was  much  better  but  still  somewhat 
cyanosed. 

When  he  left  the  hospital  a  few  weeks  later,  the  bronchitis  being  gone,  the  apex  had  returned 
to  its  formal  place,  the  sounds  were  healthy  and  the  murmurs  absent. 

On  10th  December  1879  the  patient  came  back  with  a  similar  attack,  and  was  again  admitted. 
The  bronchitis  was  almost  as  severe  as  before,  but  the  apex  was  not  quite  so  far  displaced  and 
there  was  no  apex  murmur,  but  at  the  xiphoid  cartilage  a  blowing  systolic  murmur  was  present, 
and  in  the  epigastrium  there  was  marked  systolic  pulsation  and  a  slight  presystolic  thrill. 

This  attack  was  less  prolonged,  as  it  was  also  less  severe.  The  murmur  disappeared  with 
recovery,  and  on  leaving,  the  apex  was  again  in  its  normal  place. 

On  6th  February  the  patient  was  admitted  for  the  third  time,  with  most  severe  bronchitis  and 
with,  the  heart  dilated  more  than  ever.  The  apex  was  in  the  sixth  space,  three  inches  outside 
the  nipple,  and  the  apex  murmur  was  as  loud  behind  and  in  the  axilla  as  over  the  apex.  At  the 
xiphoid  cartilage  there  was  also  a  loud  systolic  murmur.  The  patient  was  deeply  cyanosed,  and 
the  veins  in  his  neck  were  much  distended  and  pulsated  forcibly.  The  feet  and  legs  were 
oedematous,  and  the  abdomen  distended  with  fluid.  This  time  the  patient  did  not  rally,  but  died 
gradually,  deeply  cyanosed,  on  3rd  April. 

The  post-mortem  examination  was  made  the  next  day. 

The  body  was  oedematoiis,  with  considerable  ascites. 

The  lungs  very  emphysematous,  and  exhibited  the  ordinary  lesions  of  chronic  bronchitis. 
They  were  adherent  to  the  thorax  wall  in  many  places,  the  spaces  between  the  adhesions  being 
occupied  by  serous  fluid.  The  heart  was  greatly  dilated,  measuring  round  the  auriculo-ventricular 
sulcus  twelve  and  a  half  inches,  and  from  the  base  of  the  pulmonary  artery  over  the  apex  to  the 
auriculo-ventricular  sulcus  behind  twelve  inches.  On  section  the  right  ventricle  was  enormously 
dilated,  measming  from  the  pulmonary  valves  to  the  apex  five  and  three-quarters  inches,  the 
walls  being  very  thin  and  in  most  parts  not  more  than  a  quarter  of  an  inch  thick.  The  left 
ventricle  was  also  dilated,  but  was  not  much  more  than  half  the  size  of  the  right.  The  muscular 
substance  was  pale  and  fatty,  especially  on  the  left  side.  The  valvular  orifices  were  dilated  some- 
what, but  the  valves  themselves  were  perfectly  noi-mal  and  seemed  unusually  healthy  for  a  man 
of  his  age,  and  there  were  only  one  or  two  small  patches  of  atheroma  in  the  aorta. 

The  other  organs  were  congested,  but  otherwise  normal. 

The  patient  died,  it  was  clear,  from  cardiac  failure,  of  which  the  physical  signs  had  been 
distinct  during  life,  viz.,  dilatation  and  murmurs.  The  dilatation  afi'ected  both  sides  of  the 
heai-t,  the  left  as  well  as  the  right,  though  the  signs  of  dilatation  of  the  left  ventricle  which 
were  so  evident  during  life  disappeared  to  a  great  extent,  as  is  usual,  after  death.  The  fatty 
change  so  frequently  associated  with  dilatation  was  found  on  both  sides,  though  in  this  case  most 
marked  on  the  left.  There  was  no  disease  capable  of  producing  this  fatty  change  in  either  the 
arteries,  the  kidneys,  or  the  heart  itself,  and  there  was  nothing  left  to  associate  it  with  except 
the  condition  of  the  lungs.  The  direct  relation  between  the  dilatation  and  the  bronchitis  is 
clearly  shown  by  the  history  of  the  difl'erent  attacks,  which  also  demonstrates  the  order  in  which 
the  cavities  of  the  heai-t  yielded — first  the  right  heart  giving  the  signs  of  dilatation  and  ending 
witli  the  tricuspid  regurgitant  murmur  ;  then  the  left  heart,  which,  as  in  the  second  attack, 
remained  for  a  time  dilated  without  any  murmur,  but  at  last  as  the  dilatation  increased  a  mur- 
mur also  developed.  The  systolic  murmur  must  in  this  case  at  any  rate  have  been  truly 
regurgitant,  for  it  had  all  the  characters  usually  associated  vfith.  mitral  incompetence,  being  audible 
at  the  apex  and  also  in  the  axilla  and  behind,  diftering  in  the  last  respects  from  the  ordinary 
dilabition  murmur,  which  is  confined  to  the  region  of  the  left  ventricle  and  is  not  propagated 
beyond  it.  As  the  bronchitis  subsided  the  signs  disappeared  in  the  inverse  order,  first  the  left 
ventricle  murmur  and  some  of  the  left-sided  dilatation,  then  the  right  side  murmur  and  finally 
the  whole  dilatation. 

I  have  only  met  with  one  other  case  in  which,  as  the  result  of  bronchitis,  undoubted  mitral 
regurgitation  occun-ed  without  any  organic  valvular  disease,  and  this  was  in  a  child  fourteen 
years  of  age,  also  the  victim  of  chronic  broncliitis  for  years,  and  with  some  consolidation  of 
the  left  ujjper  lobes.  She  was  admitted  into  the  chest  hospital  with  great  dyspnoea  and  cyanosis, 
and  with  the  signs  of  severe  general  bronchitis.  At  the  apex  of  the  lieart  a  systolic  murmur  was 
heard,  which  was  also  audible  in  the  axilla  and  behind,  and,  as  in  the  previous  case,  the  diagnosis 
was  made  of  bronchitis  secondary  to  mitral  disease.  But  this  diagnosis  had  to  be  modilied  when 
the  apex  returned  to  its  nonnal  place  and  the  mnrnuir  disappeared  as  the  bronchitis  got  better. 
The  patient  left  the  hospital  without  any  evidence  of  heart  disease,  and  none  developed  as  long  as 
she  remained  under  observation. 
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PROGNOSIS  IN  GENERAL.-The  prognosis  differs  so  much  in  the 
various  forms  of  bronchitis  that  it  is  difficult  to  make  any  statement  of  general 
value,  either  as  regards  risk  to  life  or  prospect  of  cure. 

Bronchitis  is  most  dangerous  when  it  attacks  the  small  tubes,  but  in  all  forms 
age  is  the  most  important  factor  in  prognosis,  the  risk  to  life  being  so  much 
greater  at  the  extremes  of  life.  Acute  bronchitis  is,  of  course,  more  dangerous 
than  chronic,  but  it  offers  greater  prospect  of  cure. 

Much  will  also  turn  upon  the  previous  health  and  actual  strength  of  the 
patient,  hence  in  the  secondary  forms  the  prognosis  depends  most  upon  the 
nature  of  the  primary  disease,  and  upon  the  extent  to  which  the  strength  has 
been  reduced  by  it. 

When  death  occurs,  if  it  be  not  due  to  some  complication,  it  results  either 
from  asphyxia,  from  asthenia,  or  from  failure  of  the  heart. 

These  points  in  prognosis  will  be  further  dealt  with  in  connection  with  the 
special  forms  of  Bronchitis. 

DIAGNOSIS  IN  GENERAL.-The  physical  signs  are  so  characteristic 
that  the  diagnosis  of  bronchitis  is  easy.  But  when  the  term  bronchitis  is  used, 
it  implies  that  there  is  bronchitis  only  and  nothing  else,  and  there  the  difficulty 
lies,  for  bronchitis  is  often  secondary  or  the  sign  of  some  other  affection,  and 
these  other  affestions  it  is  often  by  no  means  easy  to  exclude.  ' 

The  conditions  with  which  special  forms  of  bronchitis  are  likely  to  be 
confounded  will  be  dealt  with  in  their  proper  place,  and  the  means  of  diagnosis 
then  considered.  Perhaps  the  best  point  in  diagnosis  is  this,  that  localised 
bronchitis,  i.e.,  bronchitis  persistently  localised  in  one  part  of  the  lung,  is  strong 
presumptive  evidence  in  favour  of  a  local  lesion  there.  Thus  bronchitis  limited 
to  the  apex  may  be  the  earliest  evidence  of  phthisis :  when  Hmited  to  one  side 
is  explained  by  some  unilateral  lesion,  e.g.,  widespread  pleural  adhesions  or 
interstitial  change  in  the  lungs;  when  present  at  both  bases  is  probably 
connected  with  hypostatic  congestion,  especially  if  associated  with  morbus 
cordis. 

Considering  the  close  relation  in  which  the  heart  stands  to  the  lungs,  a 
careful  examination  of  the  heart  should  be  made  in  all  cases. 

Even  general  bronchitis  may  be  but  an  evidence  of  some  more  serious  disease, 
e.g.,  acute  disseminated  tuberculosis  of  the  lung,  but  in  this  case  the  general 
constitutional  disturbance  and  the  hectic  character  of  the  fever  will  suggest 
the  correct  diagnosis. 

In  a  similar  way  in  typhoid  fever,  where  the  abdominal  symptoms  are  slight, 
and  the  pulmonary  symptoms  pronounced,  the  diagnosis  may  be  difficult.  As  a 
matter  of  experience,  typhoid  fever,  acute  tuberculosis,  and  bronchitis  are  not 
infrequently  confounded  for  a  time ;  and  when  the  fever  is  high,  the  diagnosis 
may  be  still  fm-ther  complicated  by  the  possibility  of  pneumonia. 

Speaking  generally,  the  diagnosis  of  bronchitis  is  easy,  and  the  chief  difficulty 
lies  in  determining  whether  the  bronchitis  is  the  primary  and  only  affection,  or 
secondary,  and  a  complication  or  consequence  of  some  other  disease.  The  best 
way  to  avoid  mistakes  is  to  bear  these  possibilities  of  error  in  mind. 

THE  TREATMENT  OF  BRONCHITIS  IN  GENERAL.-The 

general  indications  for  treatment  are  clear  : 

1.  To  remove  the  causes  which  have  excited  or  predisposed  to  the  disease  or 

which  maintain  or  aggravate  it. 

2.  To  remove,  control,  or  modify  the  pathological  processes  which  accompany 

or  directly  follow  the  disease,  and  the  symptoms  which  result  from  them. 
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3.  To  treat  the  general  conditions  to  which  the  disease  may  give  rise  and  any 

complications  with  which  it  may  be  associated. 

4.  To  take  such  measures  of  prophylaxis  as  will  prevent  the  disease jijelo^ 

ing  where  predisposition  exists,  or  if  it  has  already  developed,  .vill 

prevent  its  recurrence. 
The  ways  in  which  these  different  indications  can  be  best  fulfilled  will  vary 
greatly  in  the  different  forms  of  bronchitis.  It  will  be  convenient  in  the  first 
place  to  consider  the  general  lines  of  treatment  which  may  be  followed  and 
subsequently,  as  the  special  forms  of  the  disease  are  dealt  with  to  indicate  in 
each  more  particularly  those  from  which  advantage  may  be  expected. 

The  bronchi  are  accessible  to  direct  medication  only  through  the  air  inspired; 
and  this  may  be  modified  in  respect  of  its  temperature  or  of  the  amount  ot 
moisture  it  contains,  or  by  the  addition  to  it  of  therapeutic  remedies,  either  m 
the  form  of  gases  or  of  the  vapours  of  volatile  substances,  or  m  the  form  ot  finely 

divided  powders  or  sprays.  .  ,    ,  ^ 

Gases  or  vapours  mixed  with  the  air  are  easily  carried,  of  course,  to  the  most 
distant  parts  of  the  respiratory  organs.  Powders  and  sprays  are  chietiy  deposited 
in  the  mouth  and  pharynx,  and  though  they  may  reach  the  most  distant  parts  of 
the  respiratory  organs,  their  use  is  more  uncertain  and  less  under  control. 

The  modifications  in  the  air  may  be  eff-ected  either  in  the  general  atmosphere 
surrounding  the  patient,  i.e.,  in  the  room  or  in  a  tent  surrounding  the  bed  or 
only  in  the  air  actually  inspired  by  the  patient  by  means  of  some  form  of  inhaler. 
In  the  latter  case  the  medication  is  intermittent,  while  in  the  former  it  may  be 
continuous  night  and  day.  ,        ,        t  4. 

For  the  general  medication  of  the  air  of  the  room,  if  the  drugs  be  volatile  at 
ordinary  temperatures,  it  will  be  sufficient  to  expose  them  in  saucers  or  upon 
sponges  ;  if  heat  be  necessary  to  make  them  volatile,  they  may  be  placed  in 
saucers  upon  a  water  bath,  or  sand  bath,  or  over  a  spirit  lamp.  If,  as  in  most 
cases,  moisture  be  required  as  well,  the  common  bronchitis-kettle  answers  every 
purpose,  either  placed  on  the  fire  or  heated  by  a  lamp,  the  various  medicaments 
being  added  to  the  water.    For  stronger  medication  the  steam-spray  is  useful. 

Inhalation.— For  simple  inhalation  the  apparatus  varies  much  with  the  nature  of  the  sub- 
stance used.  For  those  volatile  at  ordinary  temperature  a  very  simple  and  effective  inhaler  may 
be  made  out  of  a  piece  of  glass  tubing,  3  or  4  inches  long  and  0/  about  f  of  an  inch  bore,  with  or 
without  an  open  bulb  on  it.  This  may  be  lightly  stuffed  with  cotton  wool,  sponge,  or  even 
blotting-paper,  soaked  with  the  substance  selected.  f   t,-  -u 

Another  simple  form  consists  of  a  double  respirator,  between  the  two  halves  of  which  cotton 
wool,  sponge,  or  flannel  is  placed,  similarly  impregnated.  -4.  •  «:  • 

For  the  inhalation  of  warm  moist  air,  impregnated  or  not  with  drugs,  it  is  often  sufficient  to 
take  a  iug  or  can  filled  with  boiling  water,  and  after  covering  the  mouth  and  nose,  as  well  as  the 
iue  with  a  towel,  to  breathe  in  the  vapour  which  rises  ;  or  one  of  the  common  forms  of  inhaler 
may  be  used,  in  which  the  air  is  drawn  over  or  through  the  water,  the  temperature  varying  with 

Lastly  Tt^a°spray  be  employed  the  common  hand  apparatus  used  for  aether  will  be  sufficient 
for  an  air-spray,  while  Siegel's  apparatus  is  the  most  convenient  for  the  steam-spray. 

Temperature.— The  air  inspired,  unless  it  be  very  cold,  is  returned  on  expiration  raised  ta 
the  temperature  of  the  body.^ 

Temperature  of  the  air  inspired.       Temperature  of  the  air  expired. 

-6-3  +29-8 

+  17  to  19  +36-2  to  37 

+  41  +38-1 

+  44  +38'5 

1  Landois  and  StirUng,  p.  270. 
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the  average  the  most  comfortable  to  the  patient.  ^^'"^  experience  ahows  to  be  on 

-It  IS  also  important  tliat  the  temperature  should  be  keT>t  uniform  nnrl  •  i  . 

well  as  day,        that  no  sudden  changes  of  temperatoe  sS  occur' Thk  I  pL^ 
guarded  agamst  if  the  air  be  at  the  same  time  kipt  moist  for  then  JVl„^,    vii  -^  v  '^^^^  ^  ^ 
produced  which  may  be  very  detrimental  ^  '  "^""^^  ^'^^^y  ^ 

It  is  then  usually  impregnated  w't^mo^^t^re  or  mT^^^^^^^        fi,        '  ^^'"I^r*"''^  than  this, 
simple  action  of  lot  dry  ^'r  has  not  Ten  fSly  investfj  d     ColdT  h.1  h™^'' 
but  It  has  been  administered  at  a  temperaturHelow  zera  and  is  said  in  1         rarely  used, 
bronohit  s  to  have  relieved  the  poud-Ii  nnrl  «fi,o\:        t  '    r        ■      ^°  some  cases  of  chronic 
n.ost  cases  cold  air  aS' ates  the  £ase  '  "^^^^  f*"'  - 

the  air  surrounding  the  patient  ^        saturation  that  it  is  desirable  to  maintain  in 

.the  mside  of  the  tent     In  such  a  tent  ^vith  its  saturated  atmosphere  the  patients  often  lie 

rlliT  w  with  irr"  "^"^  t^-  "^^^^^f^  ^^^^^     -  .^aLT^fw?^^^^^^^^^ 

rhaK  tent  ov  thp  -pVf      '  ^■^1'^'^'^      ^^^'^  ^nt  was  converted  into 

:tSptrVLd1n\^Ss7rstoneIS^^^    "°  '''''  ^  -^-^^^ 

The  medical  substances  used  for  inhalation  fall  into  two  groups  according  as 
they  are  volatile  at  ordinary  temperatures  or  not.  They  may  all  of  them  be 
used  either  as  moist  or  dry  inhalations,  i.e.,  mixed  with  water  or  not  In 
sedS^ve  ^'^^  somewhat   antiseptic,  or 

..J^f"""^      concentrated  form  is  a  violent  irritant,  but  when  well  diluted  acts  as  a  powerful 

?,«Ti"''^.t''V°*^''P"'='  '^"^  if  absorbed  as  an  alterative  and  resolvent,  it  i  found 
useful  in  some  of  the  chronic  forms  of  bronchitis. 

nftp!T.f{  i'l^'^l'^tion  10  drops  may  be  inhaled  through  a  tube  or  respirator.    Iodine  is  not 
often  inhaled  alone  but  in  conj  unction  mth  other  drugs  of  similar  action 

ior  moist  inhalation  the  ordinary  Vapor  lodi  is  used,  consisting  of  one  drachm  of  the 
,      tincture  with  one  ounce  of  water  placed  in  a  suitable  apparatus  and  warmed.    More  often 
^^^t  £ut°10oT''''  '"^P^^^'^'         ^^If  to  ^  drachm  in  half  a  pint  of  warm  water 

JV  .  -''"f  J^?  of  Ethyl  {ra  x-xv)  inhaled  from  a  handkerchief  or  respii-ator  several  times  daily 
IS  useful  in  chrome  bronchitis^  especially  in  asthmatic  foi-ms.  It  renders  the  breathing  deeper 
PoiTf'  ^i^il^'-^tiiig  and  has  no  soporific  anaesthetic  or  depressant  effect. 

Containing  as  it  does  four-fifths  of  its  weight  of  iodine,  it  forms  a  rapid  means  of  saturating  the 
system  by  absorption  with  iodine.  ° 

Creasote  is  stimulant  and  antiseptic.  i)ry.— About  10  drops  for  each  inhalation. 
Moisl.—Ono  or  two  drachms  may  be  added  to  the  water  in  a  bronchitis-kettle  for  general 
medication,  or  for  ordinary  inhalation,  half  a  drachm  to  a  pint  of  boiling  water. 

The  next  following  drugs  have  all  a  similar  action  to  creasote  : — 

Carbolic  Acid.— Drij.— About  10  drops  for  each  inhalation.  Moist.— KaU  a  drachm  to  the 
pint  of  boiling  water,  or  2  drachms  to  the  pint  of  water  at  80°-100°  F. 
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Turpentine  \ 

Oleum  Pini  Sylvestris  ^    —20-30  drops  at  a  time.    Moist.— 1  or  2  drachms  to  the 

Do.        Pumilionis     I     J^j^^.     ^j^^er  at  140°  F. ,  usually  with  a  drachm  or  so  of  light 
Eucalyptol  '  f    carbonate  of  magnesia  added. 

Thymol 

Benzoin  {Tt.  Benzoini  Go.) I  .      .    ^t.     r,  ■  n„^^-hr,j-'^ 

(7«mijAor.— Stimulant.  The  most  convenient  preparation  is  the  Spintus  OampHorae. 
2)„,. —10-15  drops.    Moist.— A  drachm  to  a  pint  of  water  at  140°  F.  .  j  „-u^ 

^mmo^iia. -Stimulant.    J)ry.-5  drops  of  the  Liquor  Ammom*  (B.P.).    Moist.-A  drachm 

*°  'IISmJJTJI-^^^^  Moist.-!  drachm  of  the  acid  (B.P.)  to  the  pint  of  water 

at  80°  F. 

The  following  drugs  are  sedative  in  action,  and  are  most  useful  when  the  cough  is 

^^^^Chlonform,  Mtlier,  and  Acetic  JEther  may  be  inhaled  pure,  but  are  generally  diluted  with 
rectified  spirit,  1,  2,  3,  or  more  parts  and  combined  with  other  drugs.  If  for  moist  mhalation 
one  drachm  is  mixed  with  a  pint  of  water  at  80°  or  100°  F. 

Cwmm.— One  or  two  drachms  of  the  Succus  Gonii  to  the  pint  of  boihug  water,  or  the  Vapor 

Conii(B.P.)maybeused.  . ,  .  ...     +     4.  or^= 

Hvdrocijanic  Acid.— A  drachm  of  the  dilute  acid  m  the  pint  of  water  at  80  i^- 
Opium  is  sometimes  employed  as  a  vapour,  three  grains  of  the  extract  being  heated  and  the 

vapour  inhaled,  but  this  is  not  a  satisfactory  way  of  administering  the  drug. 

As  a  moist  inhalation  the  extract  may  be  mixed  with  hot  water,  or  the  Ti-.  Oamphorse  Oo. 

may  be  used  instead.    In  the  latter,  the  camphor  and  other  constituents  are  the  really  active 

'^^C^loride  of  ammonium  fumes  are  useful  in  all  forms  of  chronic  bronchitis  where  the 
secretion  isjibundant. 

The  fumes  may  be  obtained — 

1   By  heating  some  of  the  salt  in  a  spoon  and  inhaling  the  products. 

2.  By  placing  some  ammonia  in  a  saucer,  in  the  centre  of  which  a  watch-glass  is 

supported,  containing  fuming  hydrochloric  acid  ;  and 
3  By  using  a  special  form  of  apparatus  in  which  the  ammonia  and  hydrochloric  acid  lumes 

are  produced  in  separate  vessels  and  mixed  in  a  third  from  which  the  inhalation  is 

made. 

For  dry  inhalation  as  stated,  a  combination  of  drugs  is  preferred,  of  which  the  following  is  in 
common  use,  or  some  modification  of  it  : — 

Tr.  Iodine  "| 

C.JolicAcidU,p,rt, 

Spirit  J 

Creasote,  Thymol,  Eucalyptol,  or  Turpentine,  etc,  one  part. 

•  Sixty  drops  of  this  may  be  sprinkled  on  the  sponge  or  cotton  wool  of  an  appropriate 
respirator,  and  the  inhalation  employed  either  continuously  or  for  half-an-hour  at  a  time  several 
times  a  day.  A  respirator  worn  at  night  with  such  inhalation  may  greatly  allay  the  cough  and 
promote  sleep,  but  it  must  be  lightly  packed  so  that  the  breathing  may  be  quite  easy  through  it, 
otherwise  it  will  not  be  tolerated. 

Oxygen. — Inhalation  of  oxygen  is  usually  reserved  for  those  cases  in  which  there  is  much 
cyanosis,  but  as  the  cyanosis  depends  upon  the  mechanical  obstruction  offered  to  the  entry  of  air 
into  the 'vesicles  of  the  lungs  by  the  secretion  in  the  tubes,  and  as  there  is  the  same  obstruction 
to  the  entry  of  oxygen,  the  use  of  oxygen  in  such  cases  is  very  disappointing. 

In  less  severe  cases  the  inhalation  of  oxygen  often  does  good  (1)  by  improving  the  |i 
general  aeration  of  the  blood,  (2)  by  its  stimulant  effect  upon  the  circulation,  as  shown  by  1 
the  greater  regularity  and  force  of  the  heart's  beat,  and  by  the  improved  tone  of  the  pulse, 
(3)  by  its  general  sedative  efl'ect,  so  that  under  its  action  the  patient  often  loses  the  constant 
restlessness  which  has  been  so  distressing,  and  gets  snatches  of  quiet  and  refreshing 
sleep. 

Atomization,  Nebulization,  Sprays. — There  is  no  doubt  that  sprays  are  for 
the  most  part  deposited  in  the  mouth  and  pharynx,  and  that  only  a  very  small 
part  at  all  reaches  even  the  larynx.  This,  according  to  Riegel,  is  not  more  than 
about  ^  to  ^  part. 
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If  the  air-tubes  be  free  they  may,  however,  reach  even  the  most  distant  parts  of  the  lungs 
as  has  been  demonstrated  by  Demarquay.i  by  the  use  of  an  inhalation  of  ijerchloride  of  iron' 
for  which  he  tested  with  cyanide  of  potassium.  By  these  means  he  was  able  to  show  the 
presence  of  the  inhalation  in  the  vesicles  of  the  lungs,  as  Lewin  ^  also  did  in  a  cavity. 

When  sprays  are  so  applied  as  to  reach  the  bronchi  they  may  have  a  direct 
action  upon  the  mucous  membrane,  but  this  can  hardly  be  much,  for  stronger 
solutions  are  necessary  for  this  purpose  than  it  is  safe  to  use  as  sprays.  The 
local  action  is  more  probably  due  to  local  absorption,  but  as  most  of  the  drugs 
employed  have  a  similar  action  on  the  mucous  membrane  if  administered  in 
the  usual  way  by  the  mouth,  and  as  a  large  quantity  of  the  spray  is  almost 
inevitably  swallowed,  it  is  impossible  to  apportion  to  each  its  due  share  of 
action. 

If  the  spray  is  to  reach  the  air-tubes,  much  depends  upon  the  method  of 
inhalation,  and  this  is  not  easy  for  a  patient  to  acquire.  The  head  should  be 
thrown  back  slightly,  the  mouth  be  kept  widely  open,  and  the  breathing  be 
deep  and  easy.  If  a  funnel  for  the  mouth  be  used,  care  should  be  taken  that 
the  tongue  does  not  arch  up  behind  it  and  partially  close  its  aperture. 

The  first  efi"ect  of  an  inhalation,  especially  if  an  astringent  solution  be  em- 
ployed, is  to  produce  a  feeling  of  tickling  and  cough  with  a  sense  of  tightness 
and  oppression  beneath  the  sternum,  which  soon  passes  off.  The  first  inhalation 
should  not  last  longer  than  5  or  6  minutes,  but  later  ones  may  be  extended  to 
15  or  20  minutes.  Astringent  sprays  are  not  altogether  harmless  at  times,  for 
they  may,  it  is  stated,  determine  an  attack  of  asthma  or  even  hsemoptysis,  but 
I  have  never  myself  seen  either  of  these  results. 

The  spray  may  be  produced  either  by  means  of  air  or  steam.  For  the  former 
the  ordinary  hand  spray  is  sufficient,  and  for  the  latter  some  form  of  Siegel's 
apparatus  is  the  best. 

If  steam  be  used  it  does  not  materially  dilute  the  solution  employed,  for  it 
is  almost  entirely  dissipated  in  the  air  and  does  little  more  than  saturate  the 
air  inhaled  at  the  temperature  of  the  room.  The  duration  of  the  inhalation  is 
better  determined  by  the  quantity  of  solution  used  than  by  time,  and  for  most 
drugs  of  the  strengths  commonly  employed  one  ounce  is  sufficient  for  each 
inhalation. 

Sprays  have  been  administered  as  astringents,  stimulants,  antiseptics, 
alteratives,  and  sedatives. 

The  list  of  remedies  used  at  diff"erent  times  in  the  form  of  spray  is  far  too 
long  to  reproduce  with  advantage,  but  some  of  those  most  frequently  used,  with 
the  strength  per  ounce,  are  given  below. 

As  astringents. — Sulphate  or  perchloride  of  iron  (gr.  i-x) ;  sulphate  of  zinc  or  copper 
(gr.  i-x)  ;  alum  (gr.  x-xx)  ;  tannic  acid  (gr.  x-xv)  ;  ergot  (Ttl  x-xx). 
Most  of  these  solutions  are  too  weak  to  produce  any  local  action  at  all. 

As  stimulants. — Oils  of  turpentine,  pine,  cade,  etc.,  creasote,  carbolic  acid,  eucalyptol, 
thymol,  etc.  (Ttl,  i-v) ;  salicylic  acid  (gr.  x-xx) ;  tt.  of  iodine  (TTl  i-xx)  ;  iodide  or  bromide  of 
potassium  (gr.  i-x) ;  chlorinated  soda  and  chlorine  water  (TTl  v-lx)  ;  common  salt  (gr. 
xx-lx) ;  nitrate  of  silver  (gr.  -J-v). 

As  alteratives. — Carbonate  or  bicarbonate  of  soda  or  potash  (gr.  i-x)  ;  chloride  of 
ammonium  (gr.  xx-lx) ;  the  natural  saline,  alkaline  or  sulphur  waters ;  lime  water  pure  or 
diluted  to  one  half ;  sulphurous  acid  (Ttl  x-xx)  ;  glycerine  (3  i) ;  even  corrosive  sublimate 
(O'Ol  per  cent.  =gr.  -nV)- 


1  Oaz.  Midic,  de  Paris,  1861,  p.  616. 


*  Die  inhal,  therapie,  Berlin,  1865. 
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.4s  serfafo'Dfis.— Ipecacuanha  wine  or  Tr.  camphorse  co.,  pure,  or  diluted  to  one-half;  Tr.  of 
hyoscyamus  or  belladonna  (m  ii-x)  ;  even  oils  in  emulsion  (TTt  x-xxx)  with  solution  of  gum 
arable.  Parolein,  a  fluid,  odourless  petroleum,  is  an  excellent  medium  for  many  of  the  sub- 
stances used  as  sprays,  e.g.,  menthol,  pinol,  eucalyptol,  camphor,  etc.,  1  in  10  ;  carbolic  acid, 
1  in  20  ;  iodoform,  1  in  60. 

Atomization  is  an  unsatisfactory  method  of  treatment  in  bronchitis.  Many 
of  the  solutions  are  far  too  weak  to  produce  the  actions  claimed  for  them,  even 
if  it  could  be  certain  in  a  given  case  that  they  reached  the  parts  affected  in 
sufficient  quantity.  The  more  powerful  drugs  are  unsafe,  as  it  is  impossible  to 
know  what  amount  of  the  solution  will  be  swallowed,  and  most  of  the  remedies 
can  be  better  administered  in  other  ways. 

1  do  not,  therefore,  advise  the  use  of  sprays  under  ordinary  circumstances  in 
bronchitis;  the  other  methods  of  inhalation  are  far  preferable. 

Intratracheal  Injectio?is.— These  are  rarely  used  in  ordinary  bronchitis, 
though  they  have  been  employed  a  good  deal  in  the  bronchitis  of  phthisis, 
but  rather  with  a  view  to  the  treatment  of  the  lung  than  of  the  bronchial 
affection. 

Expectorants.— This  is  a  group  of  remedies  which  it  is  not  easy  to  define. 
Strictly  speaking  every  method  of  treatment  which  leads  to  increased  ex- 
pectoration may  be  called  expectorant,  whether  the  result  be  due  to  an  actual 
increase  in  the  amount  of  secretion  or  to  the  greater  ease  with  which  it  is  brought 
up.  Other  reniedies  are  often  included  in  this  group,  which  decrease  the  need  of 
expectoration  either  by  diminishing  the  secretion  or  by  mechanically  expelling  it, 
such  as  astringents  and  emetics,  but  these  remedies  are  better  treated  of  under 
other  headings. 

When,  as  in  acute  bronchitis,  the  mucous  membrane  is  congested,  and  the 
secretion  diminished,  remedies  which  relieve  the  inflammatory  tension  and  increase 
secretion  will  give  great  relief,  but  when,  as  in  chronic  bronchitis,  the  mucous 
membrane  is  lax,  and  the  secretion  profuse,  remedies  which  tone  or  brace  up  will 
do  most  good.  Accordingly  the  expectorants  fall  into  two  groups,  the  sedative  or 
depressant  and  the  stimulant;  the  former  diminishing  vascular  tension  and 
increasing  secretion,  and  the  latter  increasing  vascular  tension  and  for  the  most 
part  diminishing  secretion. 

As  a  general  rule  it  may  be  laid  down  that  expectorants  of  the  first  class  are 
to  be  employed  in  the  early  stages  of  acute  bronchitis,  and  those  of  the  second 
class  in  the  later  stages  or  in  the  chronic  forms  of  the  disease ;  but  as  these  two 
conditions  merge  gradually  into  one  another,  there  is  scope  for  great  variety  in 
the  combination  of  drugs  employed. 

The  chief  sedative  or  depressant  expectorants  are  antimony,  ipecacuanha 
(emetine),  lobelia  (lobeline),  jaborandi  (pilocarpine),  and  apomorphine. 

Their  general  action  is  to  increase  secretion,  and  to  reduce  blood  pressure. 

Antimony  has  long  been,  and  I  think  deservedly,  a  favourite  remedy.  Stokes  taught  that  no 
other  remedy  has  such  a  power  over  acute  bronchitis.  The  preparations  available  are  the  oxide, 
the  sulphide  and  the  tartrate.  The  two  former  are  but  little  used  in  the  present  day.  the  tar- 
trate IS  chiefly  employed  in  the  form  of  the  Vinum  Antimoniale. 

Antimony  acts  powerfully  on  the  mucous  membrane  of  the  bronchi  and  on  the  skin.  It  is 
most  useful  m  those  cases  of  bronchitis  where  the  symptoms  are  acute,  and  the  skin  hot  and  dry. 

In  full  doses  it  acts  as  a  powerful  cardiac  depressant,  and  produces  faintness,  nausea,  and 
vomiting.  On  account  of  its  depressant  ellect,  and  its  action  on  the  intestines,  it  is  contra- 
indicated  in  children  and  in  cases  where  there  is  gastro-intestinal  disturbance. 

In  small  doses  it  is  frequently  added  with  advantage  to  the  prescription  in  many  of  the 
cnronic  lorms  of  the  disease  where  the  expectoration  is  copious,  frothy,  and  difficult  to  expel 
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117  -^-'itiniony  when  freely  administered  may  cut  short  an  acute  attack,  as  in  a  case  described  bv 
Wood,i  m  which  small  doses  were  given  at  short  intervals  (a  quarter  of  a  grain  every  fifteen 
minutes),  until  yomitnif;  was  produced,  this  being  followed  by  a  good  meal  and  stimulants  vn  fh 
M  watching"**  aborted.   Such  free  administration  of  antimony,  however,  required  care- 

example"^  ^^^ommended  its  administration  in  such  cases  with  opium,  as  Laenneo  proposed  ;  for 

Antimonii  Tartr.,  gr.  vi. 

Tt.  opii.  m.  xii. 

Aquae  cinnamonii  ad  §vi. 

Onetablespoonful  every  hour  or  two  hours,  until  the  whole  be  taken,  if  possible  within  the 
twenty-four  hours.  ^  "i^uui 

This  treatment  sometimes  produces  vomiting  and  purging,  sometimes  nausea  only  on 
moving ;  sometimes  tolerance  is  established,  but  unproveraent  occurs  in  all  cases 

Although  such  active  ti'eatment  may  cut  short  the  attack  in  its  initial  stage,  it  more  frequently 
only  rapidly  induces  the  second  stage,  when  stimulation  will  be  found  advantageous 

Ipecacumiha  is  also  a  very  useful  expectorant,  and  may  be  given  to  chUdren,  and  in  other 
cases  where  antimony  is  unsuitable.    It  increases  the  secretion  from  the  mucous  membranes  even 
m  small  amounts,  though  some  authors  have  stated  that  this  occurs  only  with  nauseating  doses 
It  IS  the  best  expectorant  for  children,  but  the  dose  administered  is  often  too  small. 

The  phaiinacopoeia  preparations  are  the  powder  ( 1  to  2  gi'ains)  repeated  from  time  to-  time  and 
the  wine,  the  last  being  the  favourite  form  of  prescribing  it. 

The  Pulv  Ipec.  Co.  contains  opium,  and  the  Pil.  Ipecac.  C.  Sc.  squill  and  ammoniacum  also  : 
they  are  both  very  good  preparations,  but  are  administered  more  for  the  opium  they  contain  than 
for  the  ipecacuanha. 

Lobelia  is  but  little  employed  except  in  bronchitis  associated  with  asthma.  In  full  doses  it  is 
a  very  depressing  and  uncertain  drug.  It  may  be  given  in  small  doses  of  the  tincture  (tTL  x-xx) 
every  two  hours  or  so,  but  it  must  be  carefully  watched. 

Jaborandi,  or  its  alkaloid  pilocarpine,  is  useful  in  some  cases,  though  it  is  stated  that  its  action 
on  the  skin  and  salivary  glands  makes  it  unpleasant  to  patients.  I  have  frequentiy  given  pilo- 
carpine in  small  doses  of  a  grain  of  the  nitrate  two  or  three  times  a  day)  with  advantage  ;  it 
seemed  to  me  to  loosen  the  secretion,  and  I  have  not  seen  it  produce  any  disagreeable  symptoms. 

ApomorpMa  is  more  often  given  as  an  emetic  sm6  cutem,  but  in  small  doses  it  is  of  use  as  an 
expectorant  (administered  by  the  mouth). 

The  stimulating  expectorants  raise  the  blood  pressure  and  stimulate  the 
mucous  membrane.  Their  action  on  the  expectoration  varies,  some  increasing  it 
and  others  diminishing  it. 

Senega  is  one  of  the  most  powerful  of  this  group,  and  it  is  given  in  the  later  stages  of  bronchitis 
or  in  the  chronic  forms  ;  if  it  be  used  in  the  more  acute  stages  it  is  best  combined  with  Vinum 
Antimoniale.    Its  taste  is  not  agreeable,  but  it  may  be  in  part  disguised  by  spirits  of  chloroform. 

Senega  contains  a  large  quantity  of  saponine  upon  which  its  effect  chiefly  depends,  and  the 
presence  of  which,  in  Saponaria  and  in  QuUlaia,  explains  the  use  of  these  drugs  in  bronchitis. 

Chloride  of  ammonium  is  useful  in  the  later  stages  of  bronchitis  both  in  adults  and  chUdren, 
but  it  should  not  be  given  until  the  inflammatory  action  has  been  reduced  by  the  sedative  ex- 
pectorants. It  is  best  adapted  to  cases  where  the  secretion  is  abundant  and  the  strength  low, 
and  is  of  special  service  in  the  broncho-pneumonia  of  children.  It  may  be  given  in  doses  of  5  to 
10  grains  in  liquorice  water. 

The  carbonate  of  ammonia  is  a  diffusible  cardiac  stimulant,  and  though  often  well  combined 
with  stimulant  expectorants,  has  only  an  indii-ect  action  on  the  bronchi  through  the  circulation. 

Scilla  is  more  often  employed  than  almost  any  other  drag  of  this  group,  both  in  acute  and  in 
chronic  cases,  but  it  is  of  especial  benefit  in  the  subacute  and  later  stages,  where  the 
secretion  is  scanty  and  tenacious.  If  given  in  full  doses  for  long  it  may  impair  the  digestion 
and  appetite. 

It  may  be  prescribed  as  the  tincture  or  the  powder.  For  children  the  Acetum  Oxymel  and 
Syrup  are  favourite  preparations,  but  they  are  of  course  incompatible  with  carbonate  of  ammonium. 
The  Pil.  Scillae  Co.  is  a  good  combination  with  ammoniacum  ;  and  the  PH.  Ipecac.  C.  Sc.  is  given 
for  the  opium  it  contains. 

Coxe's  hive  syrup  was  a  popular  American  remedy,  consisting  of  equal  parts  of  the  syrups  of 
squill  and  senega  with  a  grain  of  tartrate  emetic  in  the  ounce.  In  full  doses  it  acted  as  an  emetic, 
and  was  sometimes  given  to  children  for  this  purpose. 


^  Therapeutics,  1874. 
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Jlesins  and  oleo-resins.— Although  resin  is  of  itself  a  slight_  stimulant  to  the  mucous 
membrane,  still  the  activity  of  the  pharmacopceia  resins  depends  chiefly  on  the  volatile  oils  and 
other  substances  they  contain.  They  fall  into  two  groups— the  balsams,  which  contain  a  large 
amount  of  benzoic  acid,  and  the  oleo-resins,  which  contain  none. 

Balsams. — Benzoin  contains  12  to  20iper  cent,  of  benzoic  acid.  It  acts  upon  the  skin  and  all 
mucous  membranes,  l)ut  especially  upon  that  of  the  bronchi.  It  is  generally  given  in  the  form  of 
the  compound  tincture,  i.e.,  the  old-fashioned  friar's  balsam.  This  has  been  long  a  popular 
remedy,  and  it  deserves  its  reputation.  It  may  be  prescribed  in  water  as  an  emulsion,  upon 
sugar,  or  in  the  form  of  lozenges. 

The  balsam  of  Peru  contains  besides  benzoic  acid  some  cinnamic  acid,  and  is  an  active 
remedy,  but  though  more  powerful  is  not  so  agreeable  to  take  as  the  balsam  of  Tolu,  which,  on 
that  account,  is  more  often  used. 

Oleo-resins  owe  their  activity  to  the  volatile  oils  they  contain.  These  oils  are  excreted 
by  the  mucous  membranes  generally,  but  freely  by  the  lungs,  and  many  give  their  odour  to  the 
breath. 

I'urpentine  is  not  used  in  the  crude  state,  but  in  the  form  of  the  oU. 

Oleum  Terebinthinm  is  a  powerful  stimxilant  and  irritant,  and  though  not  palatable  is  useful 
in  some  chronic  forms,  especially  where  the  secretion  is  profuse  and  purulent,  i.e.,  in  broneho- 
blenon'hcEa,  but  some  of  the  other  pine  oils  are  preferable,  such  as  the  Oleum  Pini  Sylvestris  or 
Pumilionis.  They  may  be  administered  in  emulsion  (10  to  15  drops  for  a  dose),  or  like  terebene, 
in  water,  and  in  a  lozenge. 

Copaiba  and  cubebs  were  once  much  used  but  have  gone  out  of  fashion,  although  Trousseau 
especially  speaks  highly  of  copaiba. 

Ammoniacum  contains  but  little  volatile  oil,  and  has  only  a  feeble  action.  It  may  be  given 
as  the  Mistura  Ammoniaci  (B.P. ),  and  is  one  of  the  components  of  Pil.  Scillse  Co.  Santal  oil, 
TH.  V,  3  to  5  times  daily  in  emulsion.    Myrtol,  TlX  v,  in  capsules. 

Garlic  and  onion  used  to  be  favourite  popular  remedies,  especially  for  children,  both  as 
poultices  and  internally,  but  are  not  much  used  now. 

Myrrh  and  anise  have  been  also  recommended  for  chronic  bronchitis,  and  Gfrindclia  robusta 
for  those  cases  which  are  associated  with  asthma. 

Another  group  of  stimulant  expectorants  is  formed  by  tar  and  its  derivatives. 

Tar  is  a  very  complex  substance  containing  a  number  of  volatile  bodies,  many  of  which  have 
an  action  on  the  mucous  membrane,  but  the  various  preparations  of  tar  are  now  being  gradually 
superseded  by  those  of  its  derivatives,  of  which  creasote  is  the  most  important. 

Creasote  may  be  given  in  solution  in  spirit  (1  in  40)  or  in  cod-liver  oil,  and  as  a  lozenge  with 
balsam  of  Tolu.    As  an  inhalation  it  has  been  already  referred  to. 

Tar  water  was  an  old-fashioned  remedy  made  by  shaking  up  tar  with  water  (1  part  in  10) 
and  decanting  after  standing. 

Tar  may  be  administered  as  the  "Water  (1  part  in  10),  as  the  Syrup  (tar  1  part  and  sugar  25), 
or  in  the  form  of  Pills  or  Perles. 

Demulcents. — Demulcents  are  preparations  of  a  gummy,  starchy,  or  sacchar- 
ine nature,  which,  applied  locally  to  a  part,  have  a  direct  soothing  effect.  When 
taken  for  bronchitis  or  catarrh  this  action  can  be  only  produced  upon  the  pharynx, 
but  when  administered  warm,  as  they  usually  are,  they  combine  the  local  effects  of 
heat  upon  the  pharynx  and  adjacent  parts  of  the  respiratory  tract,  with  the 
stimulating  effect  of  heat  upon  the  circulation  in  general,  and  upon  the  skin  and 
kidneys.  Hot  demulcent  drinks  are  therefore  part  of  the  routine  treatment  of 
acute  catarrhs  of  any  kind,  and  are  very  useful  in  acute  bronchitis.  Hence  the 
use  of  hot  milk,  thin  gruel,  and  arrowroot,  linseed  tea,  black  currant  tea,  etc. 

When  taken  cold  they  produce  little  action,  unless  made  sharp  with  acetic  or 
citric  acid,  as  in  the  various  oxymels ;  but  they  often  serve  as  vehicles  for  other 
remedies,  e.g.,  decoction  of  altha3a  and  liquorice  ;  and  as  demulcent  drinks,  barley 
water,  or  solution  of  Iceland  moss,  are  in  common  use. 

In  the  form  of  jujubes  demulcents  are  of  great  service  in  allaying  cough,  and 
offer  a  good  basis  for  the  administration  of  other  drugs. 

Derivatives  are  methods  of  treatment  based  on  the  theory  that  internal  con- 
gestion may  be  relieved  by  drawing  away  the  blood  from  the  organ  affected  to 
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Other  parts  of  the  body.  On  a  large  scale  this  is  only  possible  by  acting  on  two 
organs,  viz.,  the  skin  and  the  intestines,  in  which  the  system  of  vessels  is  large 
enough  to  contain  for  the  time  almost  the  whole  blood  of  the  body. 

The  effect  produced  is,  however,  not  due  to  the  simple  mechanical  detention 
of  blood  in  the  dilated  vessels,  for  it  has  been  shown  that  the  dilatation  of  the 
superficial  vessels  is  attended  by  active  contraction  of  the  deep  vessels,  and  that 
this  is  a  reflex  phenomenon.  The  deep-seated  contraction,  moreover,  bears,  it 
appears,  a  fairly  definite  relation  in  distribution  and  extent  to  the  superficial 
dilatation,  being  widespread  where  this  is  extensive,  and  limited  where  it  is  local, 
and  in  the  latter  case  the  effect  is  most  marked  in  those  parts  which  bear  a 
direct  anatomical  relation  to  the  surface  acted  on. 

Derivatives  acting  on  the  skin  belong  with  few  exceptions  to  the  class  of 
irritants  or  counter-irritants,  and  when  applied  more  or  less  extensively  to  the 
thorax  are  of  great  service  in  bronchitis.  What  is  required  is  an  imtant  strong 
enough  to  produce  well-marked  and  not  too  transient  dilatation  of  the  vessels  of 
the  skin.  Most  of  the  remedies  used  belong  to  the  group  of  rubefacients ;  the 
vesicants,  i.e.,  the  more  violent  irritants,  which  produce  blistering,  are  too  power- 
ful, and  are  rarely  used,  though  Stokes  states  that  they  do  good  in  the  later 
or  chronic  stages  of  the  disease. 

Bicbefacients.— One  of  tlie  simplest  and  best  is  Jieat.  This  may  be  applied  either  in  the 
form  of  hot,  dry  cloths,  or  of  cloths  wrung  out  in  hot  water,  or  as  poultices,  but  as  they  all  cool 
rapidly  and  require  to  be  constantly  changed,  they  are  usually  combined  with  other  rubefacients 
such  as  mustard  or  turpentine.  (A  tablespoonful  or  two  of  mustard  to  a  fairly  large  linseed 
poultice  is  sufficient  to  prolong  the  stimulating  action,  and  to  make  the  poultice  feel  wann  and 
comfortable  for  some  hours. )  Poultices,  if  of  any  size,  are  now  almost  invariably  made  of  linseed 
meal,  but,  when  small,  may  be  of  bread. 

To  make  a  poultice. — First  lay  out  upon  a  flat  surface,  a  board  or  table,  the  towel  or 
paper  upon  which  the  poultice  is  to  be  spread.  Then  into  a  basin  of  sufficient  size,  previously 
warmed,  pour  some  boiling  water  enough  for  the  whole  poultice,  and  into  it  sprinkle  the  meal 
slowly,  stirring  rapidly  all  the  time,  so  that  no  lumps  may  form,  until  the  right  consistency  has 
been  reached.  Then  spread  it  quickly  out  on  the  towel  with  a  spatula  (a  large  carving  knife  or 
paper  knife  will  do  well).  Sjjrinkle  over  the  surface  a  few  drops  of  oU  to  prevent  the  meal 
sticking  to  the  skin,  and  apply  at  once.  If  the  patient  is  not  quite  ready,  roll  the  poultice  up 
and  place  it  before  the  fire  or  in  the  oven  to  keep  it  hot. 

Mustard  may  be  added  in  any  proportion.  The  common  Cataplasma  Sinapis  consists 
of  equal  parts  of  mustard  and  meal,  but  if  made  with  the  white  powdered  mustard  it  is  very 
strong  and  often  blisters.  It  should  not  be  applied  for  more  than  twenty  minutes.  If  a  single 
sheet  of  thin  paper  be  placed  upon  the  surface,  so  that  the  meal  is  not  in  direct  contact  with  the 
skin,  the  poultice  can  be  applied  hotter,  and  will  retain  its  heat  longer,  while  its  effect  will  not  be 
impaired.  Mustard  must  always  be  used  with  caution  in  children,  for  they  blister  readily,  and 
a  blister  may  leave  a  very  troublesome  sore  ;  and  again  in  young  women  with  tender  skins,  for 
in  them  the  application  of  a  mustard  leaf  or  strong  poultice  may  leave  behind  it  a  pigment-stain 
which  may  take  months  to  disappear.  If  the  patient  be  restless  or  suffer  from  orthopncea,  it  is 
often  not  easy  to  retain  the  poultice  in  place.  When  the  patient  is  sitting  up  it  is  best  supported 
from  the  shoulder  by  a  shoulder  strap,  or  by  bringing  the  poultice  over  it.  A  towel  carried 
round  the  chest  and  pinned  in  position  is  better  than  a  bandage  to  keep  the  poultice  in  place,  and 
if  supplied  with  shoulder  straps  is  all  that  is  wanted. 

A  large  double  or  jacket  poultice,  it  must  be  remembered,  is  of  considerable  weight  (IJ  to  2 
lbs.  it  may  be),  and  is  often  more  than  patients  seem  able  to  iDear,  if  they  have  much  dyspnoea. 

The  poultice  may  be  replaced  by  spongiopiline  or  folded  flannel,  cut  like  a  waistcoat,  but 
open  at  one  side  and  at  the  shoulders,  where  it  may  be  tied  with  strings.  This  may  be  wrung 
out  in  hot  water  or  hot  mustard  and  water,  or  in  a  decoction  of  capsicum  (5  i  to  0  i),  but  it  is 
better  kept  dry  and  sprinkled  with  some  rubefacient  preparation,  as  turpentine,  spirits  of 
camphor,  or  the  domestic  spice  tincture.  1  The  camphor  is  a  very  pleasant  preparation  and  not 
so  irritating  as  turpentine. 

^  Two  ounces  of  unground  ginger  with  one  ounce  each  of  cloves,  cinnamon,  and  chUlies  are 
placed  in  a  bottle,  and  one  pint  of  whisky  added.    After  standing  for  some  days,  the  supernatant 


Sec.  19.] 


BEONCHITIS. 


141 


The  jacket  is  very  light  and  warm  and  may  be  left  on  for  hours  at  a  time,  requiring  only  to  be 
refreshed  with  the  preparation  two  or  three  times  in  the  day. 

When  the  poultice  or  spongiopiline  is  removed,  the  chest  must  be  enveloped  with  cotton  wool 
or  flannel,  as  it  will  be  for  some  days  very  susceptible  to  cold. 

A  small  mustard  plaister  or  a  mustard  leaf  applied  over  the  sternum  or  between  the  shoulders 
gives  much  relief  in  the  early  stages  of  an  acute  attack,  especially  when  the  cold  has  affected  the 
large  tubes  only.  For  gentler  counter-irritation  the  emplastrum  calefaciens  (containing  1  in  25 
of  cantharides)  is  useful,  while  as  a  protective  a  simple  pitch  plaister  may  be  worn. 

Friction,  whether  with  the  hand,  a  rough  cloth,  or  a  brush,  is  an  excellent  rubefacient,  but  its 
effect  is  transient.  It  is  more  commonly  combined  tvith  some  stimulating  liniment.  It  is  a 
popular  and  efficacious  method  of  treatment,  especially  for  little  children.  There  are  several 
excellent  rubefacient  liniments  in  the  pharmacopeia,  Lin.  Ammonite,  Camphorae,  Camphorse 
Co.,  Sinapis  Co.,  Terebinthinfe,  Terebinthinfe  Aceticum,  all  of  which  may,  if  necessary,  be 
diluted  with  soap  liniment  or  olive  oil. 

The  rubbing  with  the  liniment  should  be  carried  out  night  and  morning  for  about  fifteen  to 
twenty  minutes,  and  the  chest  wrapped  afterwards  in  cotton  wool. 

If  moderate  and  sustained  counter-irritation  be  desired,  the  various  iodine  preparations  may 
be  painted  on  once  or  twice  a  day  (the  tincture  1  in  40,  the  liniment  1  in  24,  or  the  liquor  1  in 
9).  The  application  of  the  stronger  preparations  often  causes  pain,  which  may  be  relieved  by 
washing  the  part  with  spirit  or  a  solution  of  iodide  of  potassium  to  remove  the  excess  of  iodine 
and  then  applying  a  poultice  or  some  simple  ointment. 

The  prolonged  use  of  iodine  often  makes  the  skin  harsh  and  tender,  so  that  it  has  to  be  dis- 
continued for  the  time. 

More  powerful  irritation  even  up  to  vesication  or  pustulation  is  hardly  ever  required.  It 
may  be  obtained  by  means  of  eroton  oil  applied  pure,  or  better  as  the  liniment  (1  in  8).  This  may 
be  made  still  more  active  by  the  addition  of  turpentine  (7  parts  to  1  of  lin.  crotonis),  or  less 
active  by  dilution  with  1,  2,  3,  or  more  parts  of  soap  liniment. 

The  Liquor  Epispasticus,  in  the  same  way,  according  to  the  strength  employed  and  the  dura- 
tion of  application,  will  produce  any  degree  of  counter-irritation  from  a  simple  erythema  up  to 
vesication. 

Hot  laths  and  diaphoretics. — Nothing  is  more  beneficial  in  the  commencement  of  an  acute 
catarrh,  especially  in  children,  than  a  hot  hath.  It  should  be  taken  at  a  temperature  of  about 
105,  and  after  10  or  15  minutes  the  patient  should  be  quickly  placed  in  a  warm  bed  and  the 
action  of  the  skin  encouraged.    A  tivrkish  or  vapour  hath  is  equally  useful. 

To  increase  the  stimulating  effect  salt  or  mustard  may  be  added.  A  hot  mustard  bath  is  a 
most  useful  remedy  for  children  in  the  early  feverish  stage  of  bronchitis  or  of  broncho-pneumonia. 
Together  with  the  bath  a  few  doses  of  an  active  diaphoretic  mixture  containing,  for  instance, 
sweet  spirits  of  nitre  and  acetate  of  ammonia,  are  of  advantage,  and  the  domestic  treatment  of 
catan-h  by  a  hot  mustard  foot  bath,  warm  drinks,  and  extra  clothes  on  the  bed  can  hardly  be 
improved  upon  in  principle. 

Energetic  diaphoresis,  whether  produced  by  drugs  or  baths,  is,  however,  not  actively  employed 
in  bronchitis,  except  in  the  early  stage ,  where  the  skin  is  hot  and  dry  and  the  temperature  raised. 

Derivatives  aclinc/  on  the  intestines  are  rarely  used  except  in  the  early  stage  of  acute  bron- 
chitis, and  then  only  in  robust  persons,  on  account  of  the  depression  produced.  Still,  in 
suitable  cases  brisk  purgation  does  good.  For  adults  the  favourite  remedy  is  the  compound 
jalap  powder.  For  children  small  doses  of  gray  powder  frequently  repeated,  gr.  J-J,  two  or 
three  times  daily,  have  been  especially  recommended  for  the  bronchitis  of  teething. 

Bleeding'  is  not  an  indicatio  morbi  but  an  indicatio  symptomica  et  vitalis, 
and  the  symptoms  which  call  for  it  are  rapidly-increasing  dyspnoea  and 
cyanosis,  with  over-distention  of  the  right  side  of  the  heart.  The  object  is  to  relieve 
the  heart  and  pulmonary  circulation,  and  bleeding  will  be  useless  under  these 
circumstances  unless  free.  In  the  adult  it  will  be  necessary  to  remove  15  to  20 
ounces  at  least  from  the  arm,  or  sometimes  from  the  external  jugular. 

It  has  even  been  proposed  to  tap  the  right  ventricle  directly,  and  this  operation  is  reported 
to  have  been  several  times  performed  with  success.  I  hesitate  to  condemn  an  operation  of 
which  I  have  had  no  exjierience,  but  the  risks  are  apparent,  and  I  can  hardly  believe  that  it 
has  any  real  advantage  over  the  ordinary  methods  of  venaesection. 

In  appropriate  cases  free  bleeding  may  save  life,  and  T  believe  I  have  seen 
this  result  more  than  once,  but  it  is  not  a  method  of  treatment  to  be  played  with. 
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"  Free  or  not  at  all "  should  be  the  rule.  If  the  patient  be  in  such  a  state  of 
health  as  not  to  bear  the  loss  of  many  ounces  of  blood,  it  will  be  best  to  remove 
none. 

Except  under  peculiar  circumstances,  bleeding  is  contra-indicated  in  children 
and  in  feeble  adults.  It  does  most  good  in  robust  full-blooded  adults  in  acute 
attacks ;  but  even  in  the  late  stages  of  chronic  bronchitis,  especially  if  associated 
with  emphysema,  it  may  be  of  service,  when,  as  not  rarely  happens,  the  symptoms 
become  suddenly  aggravated,  and  though  in  such  cases  there  is  no  hope  of 
permanent  cure,  still  life  may  be  prolonged  and  made  more  comfortable. 

The  local  abstraction  of  blood  by  leeches  or  wet  cups  is  of  little  use  in 
bronchitis ;  it  is  better  suited  to  the  local  acute  inflammations  of  the  lung  or 
pleura. 

Dry  cupping  over  the  lower  part  of  the  back  or  between  the  scapulae  certainly 
often  gives  great  relief,  and  when,  as  usual,  there  is  orthopnoea,  the  cups  can  be 
applied  without  much  disturbance.  The  therapeutic  action  of  dry  cupping  must 
be  reflex  in  nature  and  similar  to  the  effect  of  counter  irritation,  but  of  the  good 
effect  it  produces  there  is  no  doubt,  whatever  the  explanation  be. 

Junod's  hoot,  wHoh  is  really  a  gigantic  dry  cup  applied  to  the  whole  leg,  was  formerly  used 
with  the  object  of  mechanically  retaining  the  blood  away  from  the  diseased  part.  It  is  now 
almost  forgotten.  There  is,  or  was,  one  at  St.  Bartholomew's  Hospital,  but  it  did  not  work,  and  I 
doubt  if  at  most  hospitals  such  an  apparatus  even  exists. 

Emetics. — The  old  teaching  was  this:  "If  the  dyspnoea  be  due  to  overloading 
of  the  lungs  with  blood,  bleed ;  if  to  choking  of  the  tubes  with  secretion,  give  an 
emetic."  It  not  infrequently  happens  that  the  choice  of  treatment  seems  to  lie 
between  bleeding  and  emetics. 

Emetics  give  in  many  cases  most  marked  relief.  They  are  equally  applicable 
to  children  as  to  adults,  and  are  not  contra-indicated  even  by  considerable 
prostration,  so  that  they  may  be  used  when  bleeding  is  contra-indicated.  The 
effect  is  mechanical  for  the  most  part  and  due  to  the  expulsion  of  the  secretion 
from  the  air-tubes  by  the  forcible  expiratory  efforts  made  in  the  act  of 
vomiting. 

For  an  adult  the  best  emetics  are  ipecacuanha  and  tartar  emetic  given  in  full  doses,  as,  e.g., 
Pulv.  Ipec.  20  grs.,  Antim.  Tartr.  gr.  1.  In  children  tartar  emetic  is  contra-indicated  and 
ipecacuanha  alone  employed.  The  great  advantage  of  both  these  central  emetics  is  that  they 
have  an  expectorant  action  which  continues  for  some  time  after  the  emetic  action  has 
subsided. 

Of  the  mechanical  emetics  the  commonest  and  the  best  is  sulphate  of  zinc.  Sulphate  of 
copper  is  more  unpleasant  to  take  and  often  disorders  the  bowels,  while  mustard  and  tuater,  the 
simplest  of  all,  is  also  the  most  unpalatable. 

It  is  not  easy  to  make  a  child  sick  by  any  drug  administered  by  the  mouth  ;  even  full  doses  of 
ipecacuanha  often  fail.  The  inti'oduction,  however,  of  A-pomorphinc  has  furnished  a  safe  and 
also  a  reliable  emetic  suitable  alike  for  children  and  adults.  It  is  rapid  in  action  and  is  followed 
by  no  marked  depression.  Some  persons,  however,  seem  very  susceptible  to  the  influence  of 
the  drug,  for  cases  are  recorded  in  which  the  administration  of  ordinary  doses  has  been 
followed  by  alarming  collapse,  but  this  result  seems  rare.  It  may  be  administered  by  the  mouth 
or  sub  cutem.  For  the  adult  gr.  I  by  the  mouth,  or  gr.  ^  by  the  skin,  is  sufficient,  and 
proportionate  doses  for  children. 

In  a  little  child  in  whom  suffocation  seemed  imminent,  gr.  sub  cutem  produced  free 
vomiting  in  three  minutes,  with  immediate  relief  and  subsequent  rapid  recovery. 

Laennec  stated  that  he  had  cured  many  chronic  cases  by  repeated  emesis  when  other 
measures  had  failed. 

Narcotics  and  Sedatives. — The  only  really  trustworthy  sedative  in 
bronchitis  is  opium  with  its  preparations.  Although  codeine,  conium,  hydro- 
cyanic acid,  hyoscyamus,  lactucarium,  and  the  bromides  stand  upon  the  list,  they 
are  of  far  inferior  value. 
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Omm  and  morphia  diminish  the  excitability  of  the  respiratory  centre  as  hydrocyanic  acid 
also  does,  though  to  a  less  degree,  but  they  also  diminish  secretion  and  in  both  ways  check 
cough,  which  is  the  chief  indication  for  their  use,  and  they  form  the  active  element  m  nearly 

all  adult  cough  mixtures.  j  ■    •  •  t,  4.1,  •+ 

Belladonna  and  stramonium,  whUe  stimulating  the  respiratory  centi-e,  diminish  tne  excit- 
ability of  the  nerve  endings  of  the  vagus  in  the  lungs,  but  they  are  little  used  in  bronchitis, 
except  in  the  asthmatic  forms.  „    ,       ,  t>-i  t 

Amon<^  the  preparations  of  opium  the  favourite  remedies  for  bronchitis  are  the  ifd.  ipec.  c. 
Sc  and  Dover's  powder  ;  the  latter  especially  has  great  influence  upon  recent  catarrhs,  and  if 
administered  early  enough  may  cut  them  short— 10  grains  at  bedtime  is  the  common  dose. 
A  n^ain  or  two  of  camphor  added  to  the  Dover's  powder  increases  its  efficiency. 

"Opium  is  contra-indicated  in  children,  for  whom  chloral  or  the  bromides  are  more  suitable. 
It  is  also  contra-indicated  in  adults  where  the  secretion  is  profuse  and  the  strength  low.  The 
cough  in  these  cases  is  conservative,  and  if  it  be  checked  the  secretion  accumulates  in  the  tubes 
and  increases  the  dyspnoea,  which  can  only  be  relieved  by  prolonged  and  exhausting  coughing. 
Many  patients  prefer  a  broken  night  to  the  disti-essing  paroxysms  of  coughing  which  a  few 
hours' unbroken  sleep  entails.  ,    .  i-^.,  ^     ^-  w 

Opium  is  of  most  service  where  the  cough  is  constant  with  little  expectoration.  i<  or  mud 
cases  the  lozenge  of  ipec.  and  morphia  is  a  good  remedy,  or  the  pulv.  ipec.  co.  combined  with 
some  camphor  (1  gi-.)  or  with  tartar  emetic  (gr.  J).  "Where  the  cough  is  very  violent  and  pro- 
longed it  may  yield  to  nothing  short  of  5  or  10  drops  of  laudanum  on  the  tongue. 

If  opium  does  not  suit  a  patient,  codeia  may  be  substituted  for  it  in  the  form  of  the  syrup. 
The  bromides  and  chloral  ^re  also  useful  sedatives. 

Hydroqianic  acid  is  an  ingredient  of  many  cough  mixtm'es,  but  its  action  is  feeble. 

If  aqiM  laurocerasi  and  prunus  virginiana  have  any  influence  in  bronchitis,  it  is  probably 
due  to  the  hydrocyanic  acid  they  contain. 

Astringents  and  ExsiccantS. — Astringents  or  exsiccants  are  remedies 
employed  for  the  purpose  of  diminishing  the  amount  of  expectoration.  When 
administered  in  the  form  of  inhalation  they  can  have  but  little  local  effect,  and 
when  taken  by  the  mouth  it  is  probable  that  they  often  act  more  as  general 
tonics  than  as  local  astringents. 

Iron  is  the  drug  most  commonly  used,  and,  as  Graves  recommended,  in  the  form  of  the  Mistura 
Ferri  co.    The  more  astringent  preparations  are  often  not  tolerated,  as  they  increase  the  feeling 

of  tightness  in  the  chest.  ,        „        „      .     j.,.      j.         j  j 

The  acetate  of  lead  was  advocated  by  Stokes  m  doses  of  2  or  3  gi-ams  three  times  a  day,  and 

other  authors  speak  well  of  it.  _         ,  .        ^  ■,     n.  1. 

Alum  also  in  doses  of  5  to  40  grains  in  syi-up  or  m  powder  with  sugar  is  useful.    It  may  be 

given  in  the  form  of  alum  whey,  made  by  adding  120  grains  to  a  pint  of  milk  and  straining  off 

Tannic  and  gallic  acids  (grs.  10  to  15)  do  good  sometimes  ;  or  the  preparations  of  catechu, 
which  owe  their  efficacy  to  the  tannin  they  contain. 

Turpentine  and  its  allies,  terebene,  terpene,  etc. ,  are  useful  m  the  profuse  expectoration  of 
chronic  bronchitis.  Other  valued  remedies  are  the  mineral  acids,  nitric,  sulphuric  _  or  hydro- 
chloric, and  some  of  the  bitters  such  as  quinine,  gentian,  and  cUretta.    Acids  and  bitters  alike 

probably  act  chiefly  as  tonics.  _  t     ,  ^  .j.  .  ,  ,       . ,  . 

Digitalis  and  ergot  might  appear  to  be  rational  remedies,  but  it  is  by  no  means  clear  that 
they  have  any  direct  effect  upon  the  secretion. 

The  following  remedies  are  also  stated  to  be  of  service,  though  their  action  is  not  understood. 

Oasirfe  0/ zinc  in  5  grain  pills  twice  daily. 

Myrrh,  5  to  10  grains  in  emulsion,  but  it  is  to  be  avoided  where  there  is  fever. 
Agari'cus  albus,  2  or  3  grains  every  two  or  three  hours. 

Tonics. — Tonics  are  not  tolerated  in  the  early  stages,  but  are  generally 
required  later  in  the  disease.  The  most  useful  are  quinine,  iron,  acids,  bitters, 
arsenic,  and  strychnine. 

Alteratives. — Alteratives  are  given  with  the  object  of  modifying  the  pro- 
cesses of  the  disease. 

Iodide  of  potassium,  calomel  and  arsenic,  in  small  and  repeated  doses,  are  most  to  be  relied 
on.  Cod-liver  oil  does  much  good  in  the  later  stages.  The  alkaline  carbonates  are  of  service 
where  the  secretion  is  viscid,  and  colchicum  where  there  is  an  evidence  of  gout. 
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as  calomel,  is  a  useful  combination,  though  rarely  prescnbed  now,  antimony  as  well 

Stimulants.-The  condition  of  the  heart  and  pulse  is,  in  bronchitis  as  in 
t:c^i^:t;::^''^'^  -^--^  ^^^-^^13  stimulant. 

nndlrl^^Zf7/4:^Sr^l  abeady  referred  to 

The  cardiac  stimulants  of  most  use  are  digitalis  and  caffeine 
foJer!  respiratory-stimulants  are  .<r2/cA«i«/ and  J.ZZa^Zo^^j^,  especially  the 

.r..'^\\^^f^  of  drugs  or  combination  of  drugs  will  be  determined  by  the 
special  features  of  each  case.  In  old  people,  however,  and  in  severe  acute 
attacks  of  htt le  children  stimulants  will  probably  be  required  from  the  first  S 
other  cases  only  when  the  special  symptoms  calling  for  them  arise. 

T  P^^^T^^^  "^'^i  ^^""^"^  according  to  the  needs  and  capacity  of  the  patient 
In  the  early  stage  of  an  acute  attack,  when  the  tongue  is  coated  and  the  appetite 
lost,  nothing  can  be  taken  but  liquid  food,  i.e.,  milk  and  beef  tea,  with  warm 
demulcent  drinks  but  when  the  tongue  cleans  and  the  appetite  returns  any 
simple  food  may  be  given,  and  probably  some  stimulant  will  be  of  advantage. 

Purgatives.— There  is  a  tendency  to  constipation  in  bronchitis,  and  at  such 
times  the  appetite  will  be  impaired. 

The  constipation  is  best  combated  by  a  mild  Rhubarb  pUl,  Plummer's  pUl  Confection  of 
Sulphur  and  Senna,  or  some  other  mild  purgative.  Calomel,V'.  1  to  3  at  St  followed  bv 
IZlS^SLt-^'^^ZX'''       "^^^  morning-Jalap  in  theform  of  Pulv.  jf lap Jt.T^r 'i^ 

Climate  and  change  of  air.— Owing  to  the  cold,  fogs,  and  constant 
changes  ot  temperature,  many  patients  are  unable  to  spend  the  winter  in  this 
country,  and  choice  must  be  made  of  a  place  abroad  to  winter  in.  The  essentials 
of  a  good  climate  for  bronchitis  are  that  it  should  be  warm,  of  uniform  tempera- 
ture, free  from  damp,  changes,  raw  winds,  and,  as  far  as  possible,  dust. 

The  winter  climates  fall  into  two  groups,  the  soft  or  sedative,  and"  the  stimu- 
lating or  bracing.  For  the  majority  of  cases  the  stimulating  chmates  are  in  my 
■experience  the  best,  but  some  patients  do  well  in  a  moist,  relaxing  climate. 

Of  the  warm,  sedative_  climates  may  be  mentioned  Torquay,  Bournemouth,  Penzance  and 
the  Channel  Islands  in  this  country  ;  the  Pyrenees,  Mont  Core,  Pau,  or  Madeira  abroad  Of  the 
stimulant  and  bracing  climates,  the  Riviera  di  Ponente  is  the  most  frequented  The  warm  drv 
air  of  Egypt,  as  at  Cairo  or  the  higher  parts  of  Algiers,  have  been  strongly  recommended  '  In 
America  the  parts  most  in  repute  are  the  southern  half  of  California,  the  western  part  of  Texas 
Florida  ^'^^^^  ^  Carolina,  and  most  of  the  interior  parts  of  Georgia  and 

In  all  these  places  alike,  much  depends  upon  the  aspect  of  the  residence,  its  altitude  and  its 
proximity  to  the  sea.  ■  ' 

A  sea  voyage  or  residence  near  the  sea  level  has  been  advocated  because  of  the  more  uniform 
temperature,  of  the  salt  m  the  air,  and  of  the  greater  atmospheric  pressure  ;  but,  as  a  matter  of 
fact,  the  sea  does  not  suit  many  cases.  The  salt  may  make  the  air  too  irritating  and  the 
moisture  too  oppressive.  Many  patients,  as  at  Torquay  or  in  the  Riviera,  do  weU  on  the  hills 
who  cannot  tolerate  the  sea-level. 

In  summer  the  hills  at  home  or  the  mountain  resorts  abroad  are  good,  but  the  place  must  be 
selected  with  care,  with  a  view  to  avoiding  as  far  as  possible  rapid  changes  of  temperature. 

The  various  summer  baths  or  cures  of  reputation  owe  their  influence,  I  believe 
more  to  the  climate  than  to  the  cure,  and  in  sending  patients  to  such  places 
regard  must  be  paid  to  the  climate  and  to  the  season  of  the  year. 

^  Pepper,  Syst.  of  Medicine. 
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The  loater  cures  supposed  to  be  specially  suitable  for  bronchitis  are  those  in  which  the  springs 
contain  alkalies  or  sulphur.  ,    ,r    •  i. 

1.  Alkaline  springs,  such  as  Salzbrun,  Vichy,  Vals,  Marienbrunnen. 

2.  Alkali-muriatic  springs,  such  as  Se\U  a.nd  Ems.  ™  oiaWptn  armnffprnents 

3.  Salt  springs,  such  as  Soden,  Isohl,  Reichenhall,  where  there  are  elaborate  arrangements 
for  baths  and  inhalations. 

4.  Sulphur  springs,  such  as  Aachen  and  Weilbach. 

The  other  cures,  viz.,  whey,  milk,  grape,  vegetable,  which  have  been  advocated 
at  one  time  and  another,  owe  all  their  reputation  to  the  climate  and  to  the 
regimen  insisted  on  in  the  establishments,  where  the  patients  are  made  to  live 
according  to  rule,  especially  as  regards  diet  and  exercise,  in  a  way  which  it  appears 
impossible  to  get  them  to  do  at  their  own  homes  or  in  their  own  country. 

Causal  treatment. — Most  of  the  external  causes  which  influence  the  attack, 
such  as  cold,  unhealthy  occupations,  etc.,  are  put  aside  as  soon  as  the  general 
indications  of  treatment  are  carried  out  by  placing  the  patient  in  bed  m  a  warm 
room.  It  remains  only  to  consider  the  causes  interiial  to  the  patient  which 
favour  the  disease,  to  remove  them  where  possible,  and  failing  that,  to  modify 
their  effect  by  appropriate  treatment.  How  to  deal  with  these  and  other  condi- 
tions in  the  patient  not  actually  suffering  at  the  time  from  bronchitis  will  be 
considered  under  the  head  of  prophylaxis. 

When  bronchitis  arises  in  the  course  of  pleuritic  effusion,  pneumothorax,  and 
ascites,  little  good  will  be  done  until  the  fluid  has  been  removed  by  paracentesis. 

In  morbus  cordis  there  should  be  added  to  the  treatment  for  bronchitis  some 
remedy  appropriate  to  the  condition  of  the  heart,  e.g.,  digitalis,  strophanthus,  or 

caffeine.  j-  ii 

In  the  acute  congestion  of  pneumonia,  or  occasionally  of  morbus  cordis,  the  ques- 
tion of  bleeding,  and  in  the  case  of  high  fever  the  question  of  cold  bathing,  may  arise. 

General  constitutional  defects,  such  as  rickets,  scrofula,  obesity,  gout, 
Bright's  disease,  chronic  alchoholism,  etc.,  must  be  dealt  with  by  appropriate 
treatment,  not  so  much  at  the  time  as  after  the  attack. 

When  the  chest  is  ill-developed,  much  may  be  done  by  properly  regulated 
gymnastics  to  strengthen  it. 

Prophylaxis  or  Prevention. 

1.  All  unsuitable  occupations  must  be  abandoned. 

2.  Chills  must  be  avoided,  by  warm  clothing,  by  wearing  thick  stockings 
and  flannel  next  to  the  skin  winter  and  summer,  and  by  avoiding  exposure  to  all 
sudden  changes  of  temperature,  as  by  passing  from  hot  rooms  to  the  outer  air 
without  sufficient  covering,  by  being  out  of  doors  when  the  sun  is  setting  and 
the  mists  are  rising,  or  by  exposure  at  any  season  of  the  year  to  raw,  damp,  and 
cold  winds,  and  in  summer  to  draughts,  when  the  skin  is  acting  freely. 

3.  In  cold  and  foggy  weather  respirators  should  be  worn  to  warm  and  filter 
the  air. 

4.  The  body  must  be  put  into  the  best  condition  of  health  and  kept  in  it ;  and 
where  constitutional  weakness  exists,  whether  congenital  or  acquired,  it  must  be 
dealt  with  by  appropriate  treatment.  So  far  as  age  is  concerned,  old  people, 
young  children,  and  also  convalescents  from  illness  must  be  treated  like  weakly 
adults,  for  their  powers  of  resistance  are  low,  and  they  should  not  be  kept  too  long 
indoors.  Coddling  is  bad,  yet  irrational  hardening  is  often  worse.  Much  may  be 
done  by  judicious  management  to  brace  up  the  body  to  stand  changes  of  tempera- 
ture, and  nothing  is  much  better  for  this  purpose  than  a  cold  douche  on  rising. 

5.  Lastly,  when  patients  can  afford  it  they  are  best  sent  to  winter  in  a  good 
climate. 
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CLASSIFICATION  AND  VARIETIES 
OF  BRONCHITIS. 

cases  in  groups  according  to  certain  Scaf  types  ' 

Whatever  classification  be  adopted,  the  features  of  the  case  wrvary  according 
:tUttTrg:orr7j;  S^^^^^^  -  accoJd^ras  if 

BroihiS  htV?!"''''''  *  w  '^^"^     '^"^■^  ™P«rtant  than  age. 

aid  and  in  both  -  I'T''^^  -^^"'T'        ^^""^''^  ^^^7  joung  and  in  the 

SVallts  in  ^^^^^  ™P°^*^°*  ^^«P^«t«  from  bronchitis  in  older  children 

and  m  adults  in  the  middle  period  of  life.  The  chief  reason  for  this  difference  is 
to  be  found  m  the  fact  that  in  the  adult  it  is  chiefly  the  large  tubes  andTthe 
very  young  and  the  aged  the  small  tubes  especially  thaf  are  UaWe  to  be 

to"s?in thf  "d  °'i*'-^  cHnical  t^e  of  til 

disease  m  the  adult,  and  bronchitis  of  the  small  tubes  that  in  the  jjung  and 

fit  ^Tn  ^.n^Z         T'^^^  bronchitis,  there  are  others  which  do  not 

fat  into  any  of  these  types,  such  as  plastic  bronchitis,  putrid  bronchitis  the 
bronchitis  associated  with  morbus  cordis,  pituitary  catarrh,  and  some  others! 
which  must  be  dealt  with  separately.  ,        o  uuueie,, 

The  different  forms  of  bronchitis  will  be  dealt  with  in  the  foUowin<.  order  a 
convenient  arrangement,  though  it  cannot  be  strictly  called  a  classification 

I'  Of  large  tubes.    Tracheitis  or  Tracheobronchitis. 
(Acute      J  Of  small  tubes.    Capillary  bronchitis, 
j  Suffocative  bronchitis. 

\  Bronchitis  in  the  aged.    Peripneumonia  notha. 
/^Common  mucopurulent  catarrh. 
I  Bronchitis  sicca. 
VCheonic  <  Bronchorrhcea  serosa. 

I  Bronchitis  putrida. 
V  Bronchitis  plastica. 

Mechanical  Obstbuction.  ,  Morbus  cordis,  mediastinal  tumours, 

emphysema,  whooping  cough,  etc. 
Collateral  HrpBRiEMiA.    Phthisis,  pneumonia,  general  tuber- 
culosis, chronic  affections  of  the  lung,  tumours  of  the  limg 
pleuritic  effusion,  ascites,  pregnancy.  ' 
Fbvbbs.    The  exanthemata,  influenza. 

General  Diseases.      Gout,  rheumatism,  and  rheumatic  fever, 

Bright's  disease,  alcohol,  syphilis,  ague,  pregnancy 
Asthma. 

Irritation.    Gases,  sprays,  dusts.    The  passage  of  secretions  or 
food  from  the  pharynx  or  larynx,  as  in  diphtheria,  cancer,  etc. 


Primary  . 


Secondary 
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20.  ACUTE  BRONCHITIS  OF  THE  LARGER 
TUBES— TRACHEO-BRONCHITIS  ACUTA. 

Simple  Bronchitis  of  the  Adult.— The  following  may  be  taken  as  a 
simple  case  of  acute  bronchitis  of  the  large  tubes  in  the  adult : — 

The  patient,  a  man  of  32  years  of  age,  robust,  and  of  previous  good  health,  got  wet  through ; 
the  day  was  very  cold,  and  he  was  unable  to  change  his  clothes  for  some  hours.  He  felt 
thoroutrhly  chilled,  and  on  reaching  home  could  not  get  warm  until  he  had  been  in  bed  some 
time.  ''He  passed  a  restless,  uncomfortable  night,  and  woke  in  the  morning  with  a  headache, 
and  mth  a  sense  of  tightness  and  oppression  in  the  chest.  His  whole  body  seemed  sore  and 
bruised  as  if  he  had  been  beaten.  i    •  .i 

Second  day.— Though  feeling  unfit  for  work  he  went  to  his  business,  but  returned  early  m  the 
afternoon,  finding  himself  good  for  nothing.  The  headache  and  oppression  on  the  chest  increased, 
and  he  had  a  slight  diy  cough.  He  felt  constantly  chilly,  and  was  sensible  of  the  slightest 
draught.    That  evening  and  night  were  spent  like  the  last,  and  the  next  morning  he  sent  for 

the  doctor.  .  i,    v  j 

Third  day. — The  patient  complained  of  great  lassitude,  and  of  aching  all  over  the  body, 
especially  ia  the  limbs  ;  the  head  felt  full  and  heavy,  and  the  chest  tight,  so  that  it  seemed 
difficult  to  get  a  full  breath,  the  chest  felt  raw  and  sore  beneath  the  sternum,  and  seemed  to  be 
scraped  and  rasped  by  the  cough,  which  was  frequent,  violent,  and  noisy.  The  cheeks  were 
slightly  flushed,  the  complexion  thick  and  muddy,  the  eyes  suffused,  the  tongue  coated  with  a 
creamy  fur,  the  appetite  lost  and  the  bowels  confined  ;  there  had  been  no  motion  since  the 
commencement  of  the  illness.  The  urine  was  scanty,  high  coloured,  and  deposited  a  sediment 
of  urates  ;  the  skin  was  harsh,  rough,  and  dry  ;  the  temperatui-e  was  99°  F.,  the  pulse  100,  and 
the  respirations  30.  The  movements  of  the  chest  were  free,  and  there  were  no  physical  signs  to  • 
be  detected,  nor  was  there  any  expectoration. 

The  patient  was  placed  upon  low  diet,  the  milk  and  broth  being  given  as  hot  as  he  could 
take  them ;  a  diaphoretic  mixture  containing  some  Vin.  Antimoniale  was  prescribed,  with  a 
calomel  and  jalap  purge  ;  mustard  poultices  were  ordered  to  the  chest,  back  and  front,  i.e.,  over 
the  sternum  and  between  the  shoulders. 

That  evening  the  temperature  reached  100.  The  general  condition  was  the  same,  but  the 
cough  was  more  troublesome  ;  after  a  fit  of  coughing  a  little  viscid  expectoration  would  be  brought 
up,  occasionally  streaked  with  bright  blood  ;  rhonchus  was  now  heard  on  both  sides  of  the  chest. 

'The  night  was  weary,  and  rest  was  frequently  broken  by  coughing. 

Fourth  day.  —The  skin  was  less  dry,  the  temperatm-e  99.  The  bowels  had  been  freely  relieved, 
the  cough  was  looser  and  less  painful,  and  the  patient  felt  better.  Rhonchus,  loud,  cooing, 
sonorous,  was  now  audible  over  the  whole  chest,  the  expectoration  was  more  abundant,  mixed 
with  a  few  large  air-bubbles,  and  presented  the  ordinary  characters  of  the  sputa  cruda. 

Fifth  day.  — The  expectoration  was  of  the  same  character,  but  much  more  copious.  As  it  became 
free,  the  tightness  and  oppression  on  the  chest  were  greatly  relieved,  and  the  patient  felt  more 
comfortable.  The  temperature  was  still  99,  the  pulse  and  respirations  remaining  the  same. 
Rhonchus  continued,  and  crepitation  of  medium  size  was  heard  here  and  there. 

Sixth  day.— The  expectoration  began  to  be  streaked  with  yellow,  and  by  the  ninth  day 
the  sputa  cruda  had  been  converted  entirely  into  sputa  cocta.  During  this  time  the 
patient  had  rapidly  improved.  The  tongue  had  become  nearly  clean,  the  appetite  had  returned, 
though  the  physical  signs  had  not  much  changed,  except  that  large  and  medium  crepitation  was 
more  abundant,  still  the  cough  was  much  less  troublesome  and  had  almost  ceased  to  be 
paroxysmal,  the  expectoration  being  brought  up  without  difficulty. 

The  subsequent  history  of  the  case  consists  in  the  gradual  abatement  and  disappearance  of 
the  symptoms. 

By  the  fourteenth  day  the  physical  signs  had  almost  entirely  vanished,  and  the  patient 
seemed  well,  except  for  the  cough,  which  was  still  easily  brought  on  by  talking  or  by  change  of 
temperature. 

The  patient  was  kept  for  a  few  days  longer  in  the  bedroom,  and  after  a  short  holiday  returned 
to  business,  being  troubled  only  with  a  little  cough  on  rising  in  the  morning,  which  ceased  for 
the  day  as  soon  as  a  few  pellets  of  viscid  expectoration  had  been  coughed  up.  He  remained  in 
good  health  except  that  he  found  himself  very  susceptible  to  cold,  the  slightest  chill  seeming 
to  fly  to  the  chest  and  bring  back  the  cough.  Ho  had  one  slight  relapse  at  the  end  of  April, 
after  being  exposed  to  the  east  wind,  and  did  not  lose  the  morning  cough  entirely  until  the  end 
of  the  summer.  He  took  care  of  liimself  during  the  winter  following.  It  is  now  some  years 
since  the  attack,  and  there  has  been  no  return. 
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aggravation  oAi.  usual  sJ^pToms,  a^^  to  be  as  fatient" 

due  to  a  neglected  cold.  ,     u  to  oe,  as  tHe  patient  often  says  it  is, 

and  might  bed.^^^M  Tir^l^'CZTS^.^ZT,''  "ITV  '"^'"'^ 

Tracheo-bronchitis,  though  most  common  in  adults  i«5  hv 
children,  but  in  them  it  differs  in  certain  important  r^pX^^  " 

1.  The  onset  is  more  acute,  and  there  may  be  shivering  or  even  convulsions 

2.  The  general  symptoms  are  more   severe.    The  fever  S   h^Iw  tL 

temperature  may  even  reach  103°  or  104°   thoLh  T,1nl  J. 
continuously  at  sue.  a  height,  but  fluct^tes  ctitaSt  duri^rt": 
twenty-four  hours.    The  pulse  and  respirations  are  more  ipid  and  Wond 
what  the  fever  would  accomat  for.    The  children  are  more  seSouslvTlL 
and  are  often  delirious  at  night  seriously  lU, 

4.  There  is  much  greater  risk  of  the  small  tubes  becoming  involved. 
The  prognosis  of  tracheo-bronchitis,  both  in  the  adult  nnri  ^r, 

;  1.  .V  ■     1??°^       "S""^*  complete  recovery,  and  I  thin!  in  thi« 

'Si^ti^-:.:^^^^^^     ™  -  — -  of  the  ^e^tS  ct: 

generally  left  behind,  which  shows  itself  in  a  tendency  to  cough  on  the  sSte^^ 

rekps:^eS'a^drf  eough^continu^, The  HaSlly 

relapse  remams,  and  extra  care  is  necessary.  If  the  symptoms  do  not  clear  i,n 
completely,  and  expectoration  as  well  as  cou^h  continue,^  thVcase  MiU  pass^^^^^ 
one  or  other  of  the  groups  of  chronic  bronchitis.  ^ 

Complications— Except  in  those  cases  where  the  disease  runs  on  into 
capillary  bronchitis,  there  are  but  two  complications  of  any  Sportance  wh^h 
are  ike  y  to  arise  in  tracheo-bronchitis,  viz.,  Lyngitis  and  pneuS^nk 
together  wThT/r^'f '      Tu^^       '^"P"'^'^'  ^nx  to  be  affected 

catarrh  bo  h  fn  \  t^^"^'  ^1-^^'''''%'  "  ^^^^^^'^^^  conJomitant  of  severe 
catarrh  both  in  adults  and  children.  It  is,  however,  only  in  children  that 
laryngitis  assumes  any  great  importance,  but  it  may  in  them  yoduce  symptoms 
severe  enough  to  lead  to  difficulty  in  diagnosis  from  the  membrLous  form^ 

in  the  adult  it  is  by  no  means  rare  for  even  a  slight  case  of  tracheo- 
bronchitis to  run  on  into  an  attack  of  pneumonia.  This  is  Lnmon  in  the  mor^ 
severe  form  of  bronchitis  in  the  aged  and  weakly,  but  it  may  occur  in  the  course 
o.  a  quite  slight  attack  m  a  perfectly  healthy  person,  as  in  the  following  case 
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A  young  woman,  aged  twenty-five,  of  excellent  health  caught  cold,  .^.^^  for  a  fortnight 
was  greatly  h-oubled  with  cough.  Expectoration  was  scanty,  and  the  P^t^^^* 
it  worth  while  to  remain  indoors,  except  for  the  last  three  days  at  the  end  of  which,  without 
iy  great  chill  that  she  was  a^^re  of,  she  was  suddenly  seized  with  rigor^^the  emperature 
rose  to  104,  and  apex  pneumonia  developed,  ran  its  ordinary  course,  and  ended  m  complete 
recovery. 

Treatment.— The  treatment  of  acute  bronchitis  is  similar  to  that  of  severe 

catarrh.  .    ,  .  , 

The  patient  should  be  put  to  bed  in  a  warm  room  and  the  air  kept  moist 
by  means  of  a  bronchitis  kettle  containing  water  with  some  aromatic  such  as 
Friar's  balsam. 

A  hot  bath,  a  vapour  bath,  or,  at  any  rate,  a  hot  foot  bath  may  be  given, 
after  which,  by  means  of  hot  drinks  and  a  diaphoretic  mixture,  the  skin  should 
be  induced  to  act  freely.  The  effect  of  these  remedies  is  often  increased  by  a 
glass  of  hot  grog  or  punch,  but  otherwise  stimulants  are  not  necessary  in  the 

early  stage.  .         mu    n    a.  • 

A  puro-e  of  some  simple  kind  will  probably  be  required,  ihe  best  is  a 
grain  or  two  of  calomel  followed  by  a  dose  of  Mist.  Sennee  Co.  or  of  Carlsbad  or 

Epsom  salts.  .  ^  ^t.     . .  i 

It  is  at  this  stage  that  the  free  administration  of  antimony  may  cut  the  attack 
short,  or  that  a  full  dose  of  Dover's  powder  (gr.  10  at  night)  may  give  so  much 
relief.    Neither  of  these  remedies  is,  however,  advisable  for  children. 

Mustard  poultices  should  be  applied  freely,  or  the  chest  rubbed  with  a 
stimulating  liniment  and  wrapped  in  cotton  wool. 

The  diet  should  be  bland  and  unstimulating,  and  consist  chiefly  of  milk  and 
beef-tea,  supplemented  by  hot  demulcent  drinks. 

If  the  cough  be  troublesome,  it  may  be  controlled  by  small  doses  of  opium 
or  sedative  inhalations. 

For  medicine  it  will  be  well  to  give  some  mixture  like  the  following  : —  \ 

Pot.  Nitratis,  gr.  x. 
Vin.  Ipecac,  Trt  xx. 
Vin.  Antimon.,  m  xx. 
Spir.  iEtheris  Nitros,  3ss. 
Tt.  Camph.  Co.,  m  xx. 
Aquse  Camphorse  ad  3  i. 

^tis  iioris. 

To  this  draught  may  be  added  a  few  mininas  of  Tt.  opii  if  the  cough  is  trouble- 


some. 


After  a  day  or  two,  when  the  expectoration  is  fully  established,  the  poultice 
may  be  replaced  by  a  stimulating  embrocation,  e.g.,  spirit  of  camphor  or  Lin. 
Terebinth  Acet.,  the  antimony  stopped,  and  stimulating  expectorants  substituted 
for  it. 

Ammon.  Carb.,  gr.  v. 
Sod.  Bicarb.,  gr.  xv. 
Syr.  Tolut,  3ss. 
Vin.  Ipecac,  m  xv. 
Tt.  Senegse,  3ss. 
Aq.  Camph.  ad  §  i. 

4"^  horis. 

The  general  line  of  treatment  laid  down  by  Stokes  cannot  be  much  improved 
on  for  ordinary  cases.  First  of  all  antimony ;  then  ammonia  with  the  stimulating 
expectorants,  combined  with  opium  and  ipecacuanha ;  and  lastly,  during  con- 
valescence, iron,  especially  in  the  form  of  Griffith's  mixture. 
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Great  judgment  must  be  exercised  during  convalescence  in  tliP  f  i 


21.  CAPILLARY  BRONCHITIS  -  ACUTE  BRON- 
CHITIS OF  THE  SMALLER  TUBES-BRON- 
CHIOLITIS-SUFFOCATIVE  CATARRH. 

This  is  to  be  attributed  to  two  causes 

is  due-  ^  '^"^'^'''^  experience  m  expelling  the  secretion  from  the  tubes.  This 

^JSXSLuSoVo^^^^^^^^^  -^^^^  °^  -  -^^'^  -  be  used  to 

(ii. )  To  their  feeble  muscular  power, 
(iii.)  To  the  want  of  rigidity  in  their  thorax  ;  and 

chTdren  S  nSlTtJt^^^:!  '''''  ^ 

Capillary  Bronchitis  in  the  Child. -capiiiary  bronchitis  begin 

nmg  as  such  is  rare  in  both  adult  and  child.  It  is  in  b^oth  Laiy  aWs 
sec^ondary,  and  due  to  the  spreading  of  catarrh  from  the  larger  to  the^mS 

frnnfflf  has  had  a  slight  cold  for  a  day  or  two  with  some  running 

from  the  eyes  and  nose,  and  perhaps  a  little  hoarseness,  to  which  no  importaicf 

symp^^^^^  ^""''^  -P--^^^      -gh'  -vTr: 

The  child  becomes  restless  and  feverish,  and  is  disturbed  by  a  frequent  dry 

hacking  cough,  the  respirations  are  rapid  and  panting,  and  the  breathrort.  ^' 
ihe  access  of  capillary  bronchitis  may  thus  be  often  apparently  sudden  and 

t  IS  sometimes  ushered  in  by  shivering  or  by  a  rigor,  or  even  by  a^fit  of  convul 

sions  which  in  infants  so  often  replaces  the  rio-or  J 

The  fever  is  well  marked,  the  face  flushed,%he  eyes  lustrous,  the  skin  dry  and 

rP«!'.h  ^n'^^!'n/w\T^*^'  highly  coloured.    The  temperature  niay 

reach  103  or  104,  but  it  fluctuates  much  on  different  days  and  even  during  thi 
twenty-four  hours.  * 

The  pulse  is  much  above  its  normal  rate  (140-180),  and  often  of  high  tension 
at  first,  but  like  the  respiration,  it  stands  in  no  definite  relation  to  the  height  of 
the  fever.  ° 
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The  ton<^ue  is  moist  and  coated  with  a  creamy  fur ;  there  is  considerable 
thirst,  but  the  appetite  is  lost,  and  there  may  be  much  sickness  and  diarrhea. 
The  cheeks,  hands,  and  body  are  dry  and  hot,  but  the  head  and  chest  often 

sweat  freely.  .„  .,  ,  ., 

The  urine  is  febrile,  i.e.,  high-coloured,  of  high  specific  gravity,  and  deposits 

a  copious  sediment  of  urates. 

The  cough  is  dry,  hacking,  frequent,  but  not  as  a  rule  pamtul.  it  occa- 
sionally occurs  in  long  and  violent  paroxysms.  Like  the  voice,  it  is  often  hoarse 
from  catarrhal  laryngitis,  which  commonly  accompanies  bronchitis  m  children. 

Dyspnoea  is  always  present  to  some  extent,  and  it  is  to  this  that  much  of  the 
restlessness  may  be  attributed.  It  usually  comes  on  gradually  as  the  bronchitis 
develops.  There  are  not  infrequently  severe  paroxysms,  during  which  the  child 
will  jump  up  in  bed,  as  in  croup,  in  great  excitement  and  throw  itself  about  from 
side  to  side,  until  after  a  violent  fit  of  coughing,  ending  often  in  vomiting  or  in 
the  evacuation  of  urine  or  faeces,  the  dyspnoea  is  relieved,  and  the  child  sinks 
back  exhausted  and  falls  asleep.  In  such  cases  there  is  always  cyanosis,  but  its 
degree  varies  with  the  amount  of  dyspnoea.  Sometimes,  as  in  whooping  cough, 
such  a  paroxysm  may  end  in  spasm  of  the  glottis,  and  the  child  die  suddenly, 
suffocated,  but  such  an  event  is  rare. 

The  physical  signs  in  a  slight  case  may  be  limited  to  rhonchus  and  sibilus 
heard  over  the  whole  thorax,  but  in  more  severe  cases  changes  may  be  observed  in 
the  shape  and  movements  of  the  chest,  as  well  as  in  the  percussion  note.  The  upper 
ribs  and  sternum  down  to  the  level  of  the  nipple  are  markedly  prominent  and  move 
but  little,  remaining  on  expiration  in  a  state  of  expansion,  while  the  lower  parts 
are  retracted  somewhat  and  recede  on  inspiration.  Some  amount  of  inspiratory 
recession  of  the  lower  ribs  and  spaces  is  hardly  ever  absent  in  any  case  of 
capillary  bronchitis  in  infants,  and  in  very  bad  cases  it  may  be  almost  as  extreme 
as  in  laryngeal  obstruction.  Its  extent  may  be  taken  as  a  measure  of  the 
gravity  of  the  case,  for  it  indicates  obstruction  to  the  tubes  of  the  lower  lobes, 
and  ends  often  in  collapse  of  those  portions  of  the  lungs. 

The  percussion  note  is  hyper-resonant,  especially  over  the  upper  part,  but  if 
there  be  collapse  it  may  be  dull  in  places,  especially  at  the  bases  behind. 

Wheezing  is  heard  all  over  the  chest,  both  rhonchus  and  sibilus,  with  more 
or  less  of  crepitation,  medium  and  fine,  the  wheezing  being  most  marked  above 
and  in  front,  and  the  crepitation  below  and  behind.  Where,  however,  the  tubes 
are  completely  plugged,  as  is  most  likely  to  occur  at  the  bases,  the  breath 
sounds  and  crepitation  may  entirely  disappear,  and  the  diagnosis  from  pleuritic 
effusion  become  difficult. 

There  is  no  sputum,  for  children  under  five  hardly  ever  expectorate. 

The  nervous  system  plays  an  important  part  in  this  disease  in  children,  as  is 
shown  by  the  fits  which  often  usher  in  the  attack;  by  the  delirium  which  is 
hardly  ever  absent  to  some  extent ;  by  the  bending  of  the  thumb  into  the  palm 
and  clenching  of  the  fist  (tetany),  which  is  common  in  even  early  stages  of  severe 
cases ;  by  the  undue  rapidity  of  the  pulse  and  respiration,  which  are  out  of  all 
proportion  to  the  fever  and  local  symptoms ;  and  lastly,  by  the  unconsciousness 
and  fits  with  which  bad  cases  often  end. 

The  symptoms  described  as  a  rule  develop  gradually  in  the  course  of  two  or 
three  days  from  the  commencement  of  the  attack.  The  chief  danger  to  be 
dreaded  is  obstruction  of  the  air  tubes  and  consequent  suffocation.  Of  this, 
cyanosis  is  the  best  criterion. 
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fn,.  J^^r  ■'^^''^'^^  of  breathing,  contrary  to  what  is  the  case  in  the  adult,  counts 
foi  httle  in  young  children,  for  the  respirations  may  be  rapid  quite  early  in  thp 
disease  when  there  is  little  dyspnc^a.  and  become  iL  rapiS  wC  the  dy  pn^^ 
ncreases.  Kapidity  of  breathing  in  the  child  may  even  be  rather  a  goo7than 
a  bad  sign,  as  indicating  activity  of  the  nervous  system,  for  with  increasl^e 

rTpiSon  fair  '^"^^^^^^^         the  rate  ?f 

Alarming  symptoms  may  develop  at  any  time,  and  often  with  but  little 
warning  In  its  most  severe  and  acute  form  capillary  bronchitis  has  been 
d  scribed  by  the  name  oi  suffocative  catarrh,  i.e.,  of  bronchitis  with  early  s  gns  o^ 
suffocation,  and  some  of  these  cases  have  terminated  fatally  within  a  fewTours 
from  the  commencement  of  the  illness. 

The  evidences  of  impending  suffocation  are  these- the  flush  on  the  face  fades 
and  IS  succeeded  by  pallor  ;  the  complexion  becomes  of  an  ashy  leaden  hue,  and 
tJ^  '  ^°f%'Ti!'  ^""^  blue;  the  eyes  lose  thei/  lustre  and  grow 

heavy  and  dull;  the  cough  gradually  diminishes  in  frequency  and  in  power  and 
IS  of  no  use  for  the  purpose  of  expelling  the  secretion  fi^m  the  tubes.  ^  Th  'reS 
lessness  passes  off,  and  the  child  lies  in  a  drowsy  apathetic  condition,  taking  little 
notice  of  what  IS  going  on  around  it;  the  respiration  becomes  less  rapid,  less 
deep  and  often  irregular,  a  few  hurried  respirations  being  succeeded  by  a  pause 
and  m  some  cases  well-marked  Cheyne-Stokes  breathing  may  develop ;  the  pulse 
becomes  more  rapid,  fluttering,  running,  and  difficult  to  count,  irre^ilar  and  ill- 
sustained,    it  gains  m  frequency  and  loses  in  power. 

_  The  dyspnosa  grows  greater,  but  the  efforts  to  overcome  it  less.  Though  the 
internal  temperature  continue  high,  the  skin  may  not  feel  hot,  but  be  bathed  in 
a  cold  clammy  sweat.  The  child  becomes  more  and  more  drowsy  and  difficult  to 
rouse,  until  at  last  it  passes  into  a  comatose  state  and  dies  unconscious,  the  heart 
continuing  to  beat,  for  some  minutes  it  may  be,  after  respiration  has  stopped. 
Death  is  often  preceded  by  convulsions. 

The  prognosis  of  capillary  bronchitis  is  bad,  and  the  younger  the  child  the 
worse  it  IS.    Under  five  years  of  age  the  mortality  is  high  (c/  fig  30  p  117) 
Still,  hope  should  be  maintained  to  the  last,  for  the  most  desperate  cases  some- 
times recover.    Alarming  symptoms  rarely  last  more  than  a  few  hours,  or  perhaps 
a  couple  of  days,  but  there  is  always  the  risk  of  their  return. 

Recovery  is  slow  and  frequently  interrupted  by  relapses. 

The  duration  in  simple  acute  cases  is  about  a  fortnight  (Fauvel,  5-8  days) 
but  cases  are  recorded  in  which  death  has  occurred  within  a  few  hours  from  the 
commencement  of  the  illness.  Such  a  rapid  ending  is,  however,  rare  in  the 
secondary  form. 

Diagnosis. — It  is  obvious  from  the  description  given  that  it  is  not  easy,  or 
indeed  in  some  cases  possible,  to  distinguish  clinically  between  capillary  bronchitis 
and  broncho-pneumonia.  Both  affections  result  from  the  spreading  of  the 
inflammation  along  the  air-tubes,  and  in  many  cases  both  conditions  no  doubt 
co-exist.  Yet  it  is  not  necessary  to  go  so  far  as  some  authors  do  and  deny 
the  existence  of  capillary  bronchitis  as  a  disease,  apart  from  broncho- 
pneumonia. 

The  existence  of  capillary  bronchitis  as  a  special  form  of  disease  is,  in  my 
opinion,  established  conclusively  by  pathological  as  well  as  clinical  evidence. 

The  difference  of  opinion  is  largely  due  to  the  fact  that  there  are  two  clinical 
forms  of  broncho-pneumonia  which  are  not  clearly  distinguished  from  one  another^' 
the  one  secondary  to  bronchitis,  the  other  not. 
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In  the  first  there  is  antecedent  bronchitis,  and  the  inflammation  extends  from 
the  larger  to  the  smaller  bronchi,  producing  bronchiolitis  or  capillary  bronchitis, 
and  may  in  parts  also  extend  to  the  vesicles  of  the  lungs,  in  which  case  broncho- 
pneumonia becomes  associated  with  the  capillary  bronchitis. 

In  the  second  there  is  no  antecedent  bronchitis,  the  onset  is  very  acute,  and 
the  whole  course  of  the  case  is  that  of  an  acute  inflammation  of  the  lung,  i.e.,  of 
pneumonia,  or  primary  broncho-pneumonia. 

It  is  these  cases  wliich  have  been  described  as  acute  suflFocative  catarrh,  and 
which  have  proved  fatal  in  a  few  hours.  They  are  indeed  but  a  special  form  of 
acute  pneumonia  or  broncho-pneumonia  in  the  child,  and  in  fatal  cases  the  usual 
acute  changes  are  found  in  the  vesicles  and  widely  disseminated  through  the  lungs. 

It  is  to  the  first  form  alone  that  the  use  of  the  term  capillary  bronchitis 
should  be  restricted,  for  it  is  a  form  of  bronchitis.  The  second  belongs  to  the 
category  of  primary  pneumonia  or  broncho-pneumonia,  and  not  to  that  of 
bronchitis  at  all.  It  will  be  fully  dealt  with  in  the  section  on  Broncho- 
pneumonia, q.v. 

Complications  of  Capillary  Bronchitis.— The  chief  complications  are 
emphysema  and  collapse,  broncho-pneumonia,  and  bronchiectasis. 

Emphysema. — This  is  hardly  ever  absent  even  in  moderately  severe  cases. 
It  may  be  recognised  sometimes  by  the  hyper-resonant  note  on  percussion,  but  it 
may  exist  without  any  characteristic  change  in  the  percussion  note.  It  is 
almost  always  complementary,  i.e.,  associated  with  collapse  of  other  parts ;  and  as 
coUapse  is  most  marked  in  the  lower  lobes,  emphysema  is  most  marked  in  the 
upper,  and  to  this  is  due,  in  young  children,  the  prominence  and  impaired 
movement  of  the  parts  in  front  already  described.  In  adults,  the  emphysema 
may  be  general,  and  give  the  usual  signs  of  displacement  of  the  liver  and 
disappearance  of  the  cardiac  dulness. 

Acute  complementary  emphysema  of  this  kind  is  of  no  special  significance, 
and  quickly  disappears  as  the  bronchitis  subsides. 

Collapse  also  is  rarely  absent  except  in  the  mildest  cases.  If  it  occur  in 
small  patches  its  presence  is  unrecognisable,  being  masked  by  the  emphysema 
which  is  its  almost  necessary  accompaniment,  but  if  it  be  extensive,  as  when  the 
whole  lower  lobe  is  involved,  percussion  may  yield  a  dull  note.  The  best 
evidence  of  collapse  is  inspiratory  recession,  and  the  amount  of  recession  may  be 
regarded  as  the  measure  of  the  extent  of  collapse.  Collapse,  from  the  time 
which  the  affected  portions  of  the  lung  take  to  recover  themselves,  is  a  common 
cause  of  delayed  convalescence.  It  also  not  infrequently  runs  on  into  inflamma- 
tion, i.e.,  to  broncho-pneumonia. 

Broncho-Pneumonia,  like  collapse,  may,  if  extensive,  be  recognised  by  the 
physical  signs  of  consolidation,  but  more  oPten  the  patches  are  small  and  masked 
by  the  emphysema,  so  that  they  yield  no  physical  signs  at  all.  The  diagnosis 
must  then  be  made  by  the  persistence  and  character  of  the  fever.  Catarrhal 
pneumonia,  though  one  of  the  commonest  complications  of  bronchitis,  does  not 
stand  in  any  direct  relation  with  the  extent  and  amount  of  the  bronchitis,, 
for  it  is  often  well  marked  where  the  bronchitis  is  slight. 

Bronchiectasis  is  of  the  acute  form  (cf.  p.  184).  It  gives  no  physical  signs, 
and  produces  no  symptoms.  It  cannot  be  recognised  during  life.  If  it  be  of 
common  occurrence,  as  has  been  stated,  it  must  completely  disappear  when  the 
bronchitis  gets  well. 

Where  the  cough  is  severe  and  paroxysmal,  it  may  be  associated  in  infants; 
and  very  young  children  with  spasm  of  the  glottis,  as  in  whooping  cough,  and. 
thus  produce  a  fatal  termination ;  but  this  is  a  rare  accident. 

11 
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Capillary  Bronchitis  in  the  Adult. -Capiiiary  bronchitis  is  not 

common  in  a  robust  adult,  and  when  it  occurs  the  fever  is  lower  and  the  general 
symptoms  less  severe.  It  develops  more  gradually  and  runs  its  course  more 
slowly.  Complications  are  less  frequent ;  emphysema  is,  however,  the  rule,  but 
collapse  is  not  common  nor  is  it  so  extensive  as  in  children ;  the  mortality  is 
much  less,  but  the  afiFection  is  more  likely  to  end  in  incomplete  recovery,  and  to 
lead  to  one  of  the  forms  of  clironic  bronchitis. 

Treatment.— (i.)  In  Children.— The  general  treatment  of  capillary 
bronchitis  is  the  same  as  that  of  tracheo-bronchitis,  but  as  there  is  more  fever 
and  the  skin  is  hot  and  dry,  hot  baths  (especially  the  mustard  bath)  give  great 
relief,  and  may  be  repeated  if  necessary  every  evening  during  the  acute  feverish 
stage. 

Although,  as  a  rule,  depressants  and  opium  should  be  avoided  in  children,  still 
Stokes  spoke  highly  of  the  use  of  small  doses  of  Dover's  powder  and  James's  powder, 
a  grain  of  each  every  six  hours.  Charles  West  recommended  small  doses  of 
calomel  and  antimony  every  four  hours  for  the  first  twenty-four  to  thirty-six 
hours,  after  which  he  advised  the  calomel  to  be  omitted  and  a  saline  mixture  con- 
taining a  little  opium  and  antimony  to  be  given. 

In  most  cases,  however,  a  simple  febrifuge  mixture  with  some  squill  and 
ipecacuanha  is  sufficient. 

If  suffocation  threaten,  emetics  are  indicated,  and  they  have  been  adminis- 
tered even  two  or  three  times  a  day. 

Ipecacuanha,  3  ss-3  i  every  twenty  minutes  until  vomiting  occurs,  was  the  old- 
fashioned  favourite  remedy  ;  but  this  is  being  gradually  replaced  by  apomorphia, 
which  is  much  more  certain,  while  it  is  also,  as  far  as  my  experience  goes,  a  safe 
remedy  even  for  quite  little  children  (gr.  /^-.^^  sub-cutem). 

When  emetics  are  necessary,  stimulants  also  should  be  given.  The  best  is  a 
little  brandy  in  milk. 

If  suffocation  be  imminent,  it  has  been  recommended  to  use  cold  effusions 
with  a  view  to  staving  off  carbonic  acid  narcosis,  but  this  remedy  is  risky,  and  in 
my  judgment  has  only  a  transient  effect,  if  any. 

If  cyanosis  be  considerable,  leeches  have  been  used,  but  free  bleeding  is,  as  a 
mle,  contra-indicated  on  accomit  of  the  age,  and  a  few  leeches  only  are  of  little 
good. 

Dry  cups  applied  between  the  shoulders  and  to  the  loins  are  much  more 
useful. 

The  continued  inhalation  of  oxygen  may  be  of  great  benefit;  I  have  seen 
cases  kept  alive  by  this  means  for  some  days  after  death  seemed  imminent,  and 
possibly  if  life  be  thus  maintained  by  the  use  of  oxygen,  it  might  actually  save 
cases  which  would  otherwise  have  died.  It  is  difficult,  however,  to  establish  this 
by  clinical  evidence. 

Convalescence  is  often  retarded  by  collapse  of  the  bases  of  the  lungs.  This 
may  be  in  some  measure  obviated  by  frequently  changing  the  position,  in  which 
the  child  lies,  from  the  back  first  to  one  side  and  then  to  the  other. 

One  of  the  advantages  of  taking  sick  babies  on  to  the  lap  or  in  the  arms  from 
time  to  time  is  the  frequent  change  of  position  which  this  involves. 

(ii.)  In  the  Adult. — If  the  patient  be  robust  and  full  blooded,  capillar}'  bron- 
chitis may  be  treated  more  vigorously,  either  by  the  free  administration  of 
antimony,  or  of  antimony  and  ipecacuanha,  to  nauseation  even  if  not  to  emesis,  or 
if  cyanosis  develop,  by  free  bleeding  and  depressant  emetics. 
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In  weak  adults,  emetics  must  be  used  with  caution,  stimulants  must  be  given 
with  them  and  the  action  of  the  heart  maintained  by  digitalis,  strophanthus  or 
caffeine. 

22.  ACUTE  BRONCHITIS  OF  THE  AGED— 
ASTHENIC  BRONCHITIS. 

(PERIPNEUMONIA  NOTHA.) 

In  the  aged,  acute  bronchitis,  whether  of  the  large  or  small  tubes,  is  liable  to 
be  associated  with  extreme  asthenia ;  often  in  the  course  of  what  seems  at  first  a 
simple  cold.  The  patient  loses  all  vigour,  prefers  to  lie  in  bed,  and  though  irritable 
and  restless,  is  often  inexplicably  drowsy  and  lies  the  greater  part  of  the  day  asleep. 

The  face  is  flushed,  the  complexion  muddy,  the  skin  dry  and  hot ;  the  tongue 
has  a  dry  central  streak,  the  appetite  is  lost,  there  is  much  thirst,  and  the  bowels 
may  be  loose ;  the  heart-beats  are  rapid  and  feeble  and  the  pulse  tension  low  ;  the 
respirations  are  hurried  and  often  panting,  there  is  a  frequent  cough  with  but 
little  expectoration,  and  nothing  but  slight  rhonchus  to  be  heard.  In  other  cases 
the  signs  of  bronchitis  are  more  marked ;  there  is  more  expectoration,  it  may  even 
be  profuse,  and  as  a  consequence  the  cough  is  more  troublesome. 

Though  so  drowsy  during  the  day,  the  patients  sleep  badly  at  night,  and  there 
is  usually  slight  wandering  delirium. 

There  is  as  a  rule  not  much  fever,  though  the  temperature  may  rise  at  night 
to  101  or  102,  or  even  sometimes  higher,  so  as  to  suggest  pneumonia. 

A  dry  central  streak  on  the  tongue  has  been  regarded  as  of  diagnostic  importance  in  indi- 
cating pneumonia,  but  this  is  not  correct,  for  the  tongue  has  been  dry  where  the  absence  of 
pneumonia  has  been  demonstrated  by  post-mortem  examination. 

The  physical  signs  may  remain  unchanged  for  some  days,  but  all  the  while 
the  asthenia  continues  to  increase,  the  heart-beats  grow  more  rapid  and  feeble, 
and  the  respirations  less  deep ;  the  patient  becomes  more  drowsy  and  can  be 
roused  only  with  difficulty  to  take  food  and  answer  questions,  dropping  off  again 
at  once  into  a  heavy  uncomfortable  sleep,  in  which  the  breathing  is  panting  and 
laboured,  and  there  is  low  wandering  delirium.  After  a  time  sibilus  and  crepita- 
tion show  that  the  bronchitis  has  spread  to  the  smaller  tubes,  and  to  the  signs 
of  asthenia  are  added  those  of  dyspnoea  and  suffocation.  The  patient  now  sinks 
rapidly,  the  drowsiness  deepens  and  ends  in  unconsciousness,  and  death  comes 
usually  without  a  struggle  or  any  apparent  suffering. 

The  tendency  of  this  form  of  bronchitis  is  to  involve  the  smaller  tubes  sooner 
or  later.  When  this  happens  early  the  only  result  is  to  hasten  the  end,  but  in 
either  case  alike  the  patient  dies  more  of  exhaustion  than  of  suffocation,  rather  as 
it  seems  from  the  heart  than  from  the  lungs. 

Although,  in  the  aged  and  feeble,  bronchitis  tends  to  assume  the  form  just 
described,  still  in  vigorous  old  persons  it  may  present  its  usual  features,  while  in 
younger  persons,  who  are  enfeebled  by  disease  or  other  causes,  it  may  be  of  the 
asthenic  type. 

These  cases  have  been  all  grouped  together  since  Sydenham's  time  under  the 
title  of  peripneumonia  notha,  and  though  the  term  asthenic  bronchitis  fits  in 
better  with  the  present  nomenclature,  it  is  interesting  to  be  reminded  by  the  old 
name  that  the  same  clinical  group  of  cases  was  recognised  at  a  time  when  nothing 
was  known  of  bronchitis  as  such. 
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The  prognosis  of  asthenic  bronchitis,  whether  in  the  aged  or  not  is  ex- 
tremely grave.  If  the  patients  do  not  die,  convalescence  is  slow,  and  oftek  inter- 
rupted by  relapses,  while  recovery  is  rarely  complete. 

The  treatment  of  bronchitis  in  the  aged  is  like  that  in  the  child  All  depress- 
ing remedies  and  emetics  also  are  to  be  avoided,  though  good  is  said  to  result 
even  in  cases  of  considerable  prostration,  from  the  use  of  antimony 

Stimulants  will  be  required  throughout,  and  it  may  be  in  considerable 
quantity.  Strychnia  and  digitalis  will  be  found  of  great  use,  the  former  to 
stimulate  the  respiratory  centre  and  the  latter  the  heart. 

To  avoid  hypostatic  congestion  it  is  also  important  not  to  allow  the  patient 
to  he  too  long  m  one  position,  but  to  change  the  position  frequently  from  one 
side  to  the  other. 


23.  CHRONIC  BRONCHITIS. 

Chronic  bronchitis  is  the  term  applied  to  cases  of  bronchitis  of  long  duration, 
or  of  frequent  recurrence ;  recovery  being  incomplete,  as  indicated  on  the  one 
hand  by  the  persistence  of  symptoms,  and  on  the  other  by  anatomical  changes  in 
the  lungs. 

Trom  chronic  bronchitis,  therefore,  must  be  distinguished  those  cases  of  acute 
bronchitis  in  which,  though  the  duration  has  for  some  reason  been  prolonged,  or  in 
which  relapses  have  occurred,  recovery  has  in  the  end  been  complete ;  and  again 
from  cases  in  which,  after  a  considerable  interval  of  good  health,  bronchitis  has 
recurred.  In  such  cases  the  affection  will  be  more  exactly  described  by  the  terms 
protracted,  relapsing,  or  recurrent  bronchitis  respectively. 

The  different  kinds  of  chronic  bronchitis  are  named  according  to  the  character 
and  amount  of  the  expectoration. 

In  the  ordinary  forms  the  sputum  is  mucopurulent  in  character  and  moderate 
in  amount.  Where  the  sputum  is  very  profuse,  the  cases  are  described  as  broncho- 
blennorrhcea  if  it  be  mucopurulent,  and  bronchorrlioea  serosa  if  it  be  serous ;  where 
it  is  very  scanty  or  absent,  as  dry  catai-rh  (Catarrhe  sec.  of  Laennec). 

ORDINARY  CHRONIC  BRONCHITIS— CHRONIC  MUCO- 
PURULENT CATARRH.— This  may  develop  in  one  of  two  ways— either 
commencing  with  an  acute  attack  of  bronchitis,  from  which  recovery  is  never  com- 
plete, or,  as  is  more  commonly  the  case,  with  a  cough  which  recurs  at  first  every 
wintei-,  then  lasts  longer  and  longer  into  the  summer,  until  at  last  it  is  never 
absent. 

Chronic  Tracheitis  or  Tracheo-bronchitis  (Winter  Cough).— Chronic 
bronchitis  in  its  slightest  form  is  limited  to  the  trachfea  and  main  bronchi,  and 
yields  therefore  no  physical  signs,  except  it  may  be  a  little  rhonchus  now  and  then. 
The  cough  is  troublesome  in  the  morning  on  rising,  and  continues  until  the 
secretion  which  has  accumulated  in  the  tubes  during  the  night  has  been  expec- 
torated. After  this  it  may  give  but  little  trouble  during  the  day  until  bedtime, 
when  it  may  disturb  the  rest  during  the  early  part  of  the  night,  but  often  the 
sleep  is  quite  unbroken,  and  there  is  no  cough  till  the  next  morning. 

The  sputum  may  be  small  in  amount,  but  is  not  infrequently  fairlj'  abundant. 
It  is  expectorated  in  mouthfuls  or  lumps,  yellow  and  nummular,  often  contain- 
ing few  if  any  air-bubbles,  and  it  may  sink  in  water.  It  may  be  so  nummular  as 
to  suggest  chronic  phthisis,  but  is  of  course  free  from  tubercle-bacilli. 
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Except  for  the  annoyance  of  the  cough,  and  for  the  breaking  of  the  rest,  the 
affection  produces  no  symptoms,  the  general  health  and  nutrition  are  preserved, 
and  the  patients  are  capable  of  an  active  and  vigorous  life. 

This  is  the  common  form  of  winter  cough.  It  disappears  m  warm  weather 
and  in  a  good  climate.  The  affection  may  continue  as  such  for  many  years,  but 
it  tends  with  each  recurrence  to  get  worse  as  time  goes  on,  and  to  involve  the 
smaller  tubes. 

In  old  people  the  secretion  is  usually  more  abundant,  but  the  cough  and 
expectoration  may  continue  for  many  years  without  change  or  producing  much 
discomfort,  as  in  the  following  case  : — 

Mr  A.,  aged  78,  had  had  his  cough  for  more  than  twenty  years.  It  had  always  been 
worse  in  the  morning,  and  for  the  rest  of  the  day  had  been  more  an  annoyance  than  a  discomfort 
on  account  of  the  inconvenience  of  expectorating.  The  sputum  was  mucopurulent,  and  had 
always  been  of  the  same  character,  but  had  become  a  little  more  abundant  of  late  years,  other- 
wise the  patient  was  perfectly  well  and  had  never  been  laid  up  with  his  chest,  though  he  had 
frequently  suffered  from  gout.  The  patient  was  in  excellent  health,  and  still  in  active  work  as 
the  manager  of  a  veiy  large  business  calling  for  much  bodily  activity  as  well  as  mental  power.  _ 

On  two  occasions  of  late  years,  when  business  required  an  absence  of  some  months  in 
California,  the  cough  entirely  disappeared,  but  this  had  never  happened  in  this  country  even  in 
summer,  except  when  the  weather  was  unusually  settled,  and  that  not  of  late  years. 

Drugs  had  been  of  little  service. 

The  patient  was  robust  and  active  up  to  his  death,  at  the  age  of  84. 

Chronic  Bronchitis.— In  the  more  severe  forms,  which  are  usually  meant 
when  the  term  chronic  bronchitis  is  used,  the  smaller  tubes  are  involved  as  well 
as  the  main  bronchi.  The  physical  signs  are  therefore  more  marked,  the  expec- 
toration is  more  abundant  though  of  the  same  character,  and  the  effect  of  the 
disease  upon  the  health  more  serious. 

There  is  always  a  certain  amount  of  permanent  dyspnoea,  increased  by  exer- 
tion, and  due  chiefly  to  the  pathological  changes  in  the  lungs,  which  result  from 
long-standing  bronchitis,  viz.,  emphysema  and  chronic  interstitial  fibrosis.  The 
dyspnoea  is  subject  to  exacerbations  if  the  secretion  increase  or  accumulate  in 
the  tubes,  and  may  be  paroxysmal  or  even  asthmatic  in  type  {BroncMtic  asthvia). 

The  cough  and  expectoration  vary  much  in  different  cases. 

In  chronic  bronchitis  of  the  slightest  degree,  it  is  the  cough  that  is  chiefly 
troublesome.  The  patients  wheeze  a  good  deal  at  times,  but  still  are  able  to  get 
about  and  continue  capable  of  active  work. 

In  the  second  degree,  there  are  exacerbations  of  the  disease  in  which  the 
patients  are  obliged  to  lie  up  for  a  few  days  at  a  time,  these  attacks  being  easily 
brought  on  by  slight  exposure  or  even  by  over-fatigue. 

In  both  these  forms  the  general  nutrition  is  usually  unaffected. 

In  the  more  severe  degree  the  patients  are  confined  entirely  to  the  house,  or  it 
may  be  to  one  room.  The  cough  is  constant  and  often  most  troublesome  at  night. 
There  are  frequent  intercurrent  febrile  attacks,  during  which  the  temperatui-e 
may  rise  to  101  or  102.  The  fever  is  explained  in  most  cases  by  the  recurrence 
of  bronchitis,  but  may  be  due  to  broncho-pneumonia. 

The  health  suff'ers  greatly  partly  from  the  disturbed  rest  and  constant 
fatigue  of  coughing,  but  still  more  from  the  confinement,  i.e.,  from  the  want  of 
air  and  exercise.  The  patients  may  grow  fat  and  flabby  and  be  incapable  of  any 
effort ;  but  they  frequently  lose  flesh  and  may  become  extremely  emaciated. 

If,  with  the  emaciation,  there  be  intercuri'ent  febrile  attacks  and  copious 
puriform  nummular  expectoration,  the  diagnosis  from  phthisis  becomes  difticult. 
These  are  the  cases  which  have  been  described  as  Catarrhal  Phthisis,  but  they  are 
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not  phthisis,  for  there  are  no  physical  signs  of  phthisis  during  life,  no  bacilli  in 
the  sputum,  nor  are  the  signs  of  phthisis  discovered  after  death  Pitiable  as  the 
state  of  such  patients  seems  to  be,  still  after  a  time  toleration  is  gradually  estab 
lished,  and  they  may  live  for  many  years  and  remain  capable  of  many  enioy- 
ments.  I  had  a  case  of  this  kind  under  my  care  for  nearly  twenty  years  The 
patient,  though  confined  almost  entirely  to  one  room  and  chiefly  to  bed  managed 
her  house  and  family  actively.  '  ^ 

Complications  and  Course.— With  the  severer  forms  of  chronic  bronchitis 
various  complications  are  certain  sooner  or  later  to  be  associated.  ' 

General  emphysema  is  hardly  ever  absent.  It  yields  its  ordinary  physical 
signs,  and  only  so  far  modifies  the  case  as  to  increase  the  dyspnoea  as  well  as  the 
tendency  to  recurrence. 

Interstitial  Fibroid  Changes  in  the  lung  are  common.  These  again  chiefly 
increase  the  dyspnoea,  but  they  also  not  infrequently  lead  to  chronic  bronchiectasis, 
the  diagnosis  of  which  may  sometimes  be  made  by  physical  signs,  but  more  often 
only  by  the  character  of  the  sputum. 

To  these  may  be  added  acute  inflammatory  lesions,  such  as  pneumonia  or 
broncho-pneumonia. 

Chronic  bronchitis  may  also  end  in  phthisis,  but  not  so  frequently  as  has 
been  thought. 

In  the  later  stages  of  chronic  bronchitis,  it  is  the  failure  of  the  heart  that  is 
the  chief  feature.  The  right  side  of  the  heart  becomes  dilated,  and  the  results 
of  venous  obstruction  show  themselves — the  feet  first  begin  to  swell,  the  cedema 
gradually  increases  until  general  dropsy  develops;  finally  the  lungs  also 
become  oedematous,  and  death  occurs  with  the  mixed  symptoms  of  asthenia  and 
suffocation. 

Treatment. — It  is  not  easy  to  lay  down  rules  for  the  treatment  of  chronic 
bronchitis,  for  the  cases  diff"er  widely. 

As  a  rule  stimulating  expectorants  are  indicated,  though  they  are  often 
advantageously  combined  with  small  doses  of  antimony  and  ipecacuanha.  If 
extra  stimulation  be  required,  carbonate  of  ammonia  and  senega  may  be  added. 

Iodide  of  potassium,  arsenic,  and  sulphur  are  very  efficacious  in  many  cases, 
and  they  act  probably  as  alteratives. 

Among  tonics  the  most  useful  are  ii-on,  strychnia,  and  cod-liver  oil. 

Inhalations  are  much  employed,  but  the  choice  of  them  will  be  largely  deter- 
mined by  the  nature  and  amount  of  the  sputum. 

For  the  treatment  of  the  cough,  much  will  depend  upon  ,its  relation  to  the 
expectoration ;  if  this  be  abundant,  drugs  are  required  which  will  diminish  the 
secretion ;  if  it  be  scanty  and  the  cough  irritable,  alkalis,  expectorants,  and  opium 
are  indicated. 

For  chronic  winter  cough.  Friar's  balsam,  tui-pentine,  and  terebene  are  in 
common  tise,  both  by  the  mouth  and  by  inhalation,  and  Dover's  powder  or  the 
Pil.  Ipec.  c.  Sc.  may  be  required  at  night. 

The  chest  should  be  rubbed  with  a  stimulating  emhrocation,  and  even  blisters 
are  sometimes  found  of  use. 

Emetics  are  rarely  necessary,  but  Laennec  said  that  with  emetics  he 
frequently  cured  obstinate  cases  which  had  resisted  other  methods  of 
treatment. 

If  asthma  complicate  the  bronchitis,  belladonna  or  stramonium,  the  iodides 
or  iodide  of  ethyl  may  be  prescribed,  or  other  asthma-remedies  eiuijloyed. 
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For  the  chronic  bronchitis  of  old  people,  ammoniacum,  galbatium,  and 
assafoetida  are  specially  suitable. 

Prevention  as  well  as  cure  will  be  greatly  assisted  by  a  good  climate,  but  a 
single  winter  abroad  will  rarely  be  sufficient  for  cure. 

24.  SOME  SPECIAL  FORMS  OF  CHRONIC 

BRONCHITIS. 

I.  BrOnchO-blennOrrhoea. — with  the  previous  symptoms  the  ex- 
pectoration may  be  extremely  profuse,  and  amount  to  1  or  2  pints  or  even  more  in 
the  twenty-four  hours,  so  as  to  suggest  the  existence  of  a  large  cavity  or  of 
an  empyema  bursting  through  the  lung.  To  such  cases  the  names  of  broncko- 
hlennoiThoea  or  Uennorrhagia  pulmonum  have  been  given. 

There  is  always  dyspnoea,  which  may  be  asthmatic  in  type.  This  affection 
is  one  of  those  included  under  the  term  asthma  humidum.  As  a  rule  the 
patients  lose  flesh  and  strength  early,  but  this  is  not  due  to  the  discharge  alone, 
for  in  other  cases  with  profuse  expectoration  the  nutrition  may  be  preserved 
for  years. 

Lebert  describes  a  case  in  which  the  health  was  fair  and  the  strength  good  in  an  old  man 
of  80,  who  had  been  the  victim  of  this  affection  for  more  than  thii-ty  years. 

The  cases  are  usually  very  chronic  and  develop  slowly  out  of  one  of  the  forms 
of  ordinary  bronchitis. 

In  the  course  of  typhoid  fever  I  have  on  two  or  three  occasions  seen  this 
condition  develop  in  an  acute  form.  The  patients  have  brought  up  in  the 
twenty-four  hours  a  pint  or  more  of  purulent  sputum.  It  has  been  a  very 
anxious  complication,  but,  in  the  cases  I  speak  of,  it  did  not  prove  fatal,  and 
rapidly  subsided  when  the  fever  passed  away. 

Treatment  is  directed  towards  reducing  the  expectoration.  The  resins, 
balsams,  and  turpentines  have  a  great  reputation  in  this  respect,  but  the  most 
valuable  remedies  are  found  among  the  astringent  group — iron,  taimic  acid, 
acetate  of  lead,  and  also  ergot  and  digitalis. 

II.  Catarrhe  sec. — This  term  was  invented  by  Laennec  to  describe  a 
class  of  case  in  which,  though  there  was  more  or  less  cough,  there  were  few  signs 
of  bronchitis  and  little,  if  any,  secretion.  The  description  which  he  gives  would 
include  all  the  slighter  forms  of  trachseo-bronchitis  already  mentioned.  By  some 
authorities  the  term  is  limited  to  a  group  of  cases  in  which  the  lesion  is 
in  the  small  tubes  and  not  in  the  large,  and  is  by  them  defined  to 
be  dry  catarrh  of  the  fine  tubes,  the  mucous  membrane  of  which  is  swollen, 
but  the  secretion  scanty.  The  change  is,  as  a  rule,  widespread  through  the  whole 
of  both  lungs. 

The  few  cases  I  have  seen  of  this  affection  have  occurred  in  old  persons. 
It  is  said  to  be  common  in  children,  in  whom  it  is  more  serious  in  its  results, 
but  this  has  not  been  my  experience. 

The  affection  is  difficult  to  diagnose  from  asthma,  but  it  is  more  often, 
I  believe,  confused  with  plastic  bronchitis,  and  this  would  explain  Laennec's 
statement  that  it  might  be  local  and  associated  with  complete  absence  of 
respiratory  murmur  over  the  affected  part. 
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The  sputum,  if  there  be  auy,  is  scanty,  viscid,  and  consists  of  small  pellets 
grayish  in  colour  and  translucent  {sputa  margaritaeea,  pearly  sputum),  in  which 
Curschmann  s  spirals  and  the  Charcot-Leyden  crystals  may  be  found 

The  cougli  is  very  severe  and  exhausting,  produces  much  muscular  pain 
from  straining,  and  may  end  with  vomiting.  Violent  paroxysms  may  last 
an  hour  oi- more  withoiit  intermission,  and  produce  intense  exhaustion,  which  in 
leeble  aged  persons  may  become  alarming. 

If  there  be  any  physical  signs  at  all,  they  consist  of  rhonchus  and  sibilus 
only,  but  there  is  no  crepitation. 

Fever  is  absent  unless  there  be  some  inflammatory  complication 

There  is  always  some  permanent  dyspnoea,  due  to  the  emphysema  which  is 
an  almost  invariable  accompaniment  of  the  disease,  but  during  the  paroxysm  it  is 
greatly  aggravated.    The  paroxysms  are  often  asthmatic  in  type 

The  respirations  vary  with  the  dyspnoea,  and  in  children  may  be  very  rapid 
even  as  many  as  80  in  the  minute.  ^     i  > 

It  is  invariably  associated  with  emphysema,  and  may  become  complicated 
with  collapse  or  with  broncho-pneumonia.  In  most  cases  it  passes  gradually  into 
one  of  the  ordinary  forms  of  chronic  bronchitis. 

The  general  condition  varies,  but  as  the  affection  may  last  for  months,  the 
health  usually  suffers  considerably,  especially  in  children,  many  of  whom  die  of 
exhaustion. 

The  cause  of  the  affection  is  obscure.  It  runs  a  chronic  course,  and  obstinately 
resists  all  forms  of  treatment.  In  the  young  and  aged  it  may  prove  fatal  from 
the  exhaustion  which  the  violent  paroxysms  of  coughing  causes. 

The  chief  symptom  in  this  affection  is  cough,  which  will  have  to  be  controlled 
by  opium,  belladonna,  and  bromides,  and  by  sedative  and  stimulating  inhalations. 

III.  Bronchorrhcea  Serosa.— Pituitary  Catarrh-Phlegmor- 
rhagia  Pulmonaris. — For  the  original  description  of  this  affection  we  are 
again  indebted  to  Laennec. 

The  diagnosis  is  made  from  the  character  of  the  expectoration,  which  is 
muco-serous,  like  saliva  in  appearance,  colourless,  translucent,  containing  a  few 
large  cells,  frothy  on  the  surface,  the  fluid  beneath  being  clear,  like  white  of 
egg  diluted  with  water. 

The  disease  occurs  both  as  a  primary  and  a  secondary  affection,  and  in  an 
acute  and  chronic  form. 

The  acute  form  is  very  rare  as  a  primary  disease ;  but  in  a  slight  degree  it  is 
not  very  uncommon  in  the  course  of  many  pulmonary  affections.  ° 

It  presents  itself  under  the  guise  of  suffocative  catarrh,  and  in  children  may 
be  very  rapidly  fatal. 

Laennec  1  gives  one  such  case,  in  wliicli  after  death  the  tubes  were  found  filled  with  clear 
fluid,  but  otherwise  appeared  norma],  and  no  other  pulmonary  lesion  existed. 

Laennec  also  quotes  the  case  of  a  woman  who  was  suddenly  seized  with  intense  dyspncea 
having  been  previously  perfectly  well,  and  after  a  few  hours  of  great  suffering  expectorated  ail 
enoi-raous  quantity    of  serum,  after  which  the  symptoms  disappeared  and  the  patient  recovered 
Six  months  later  she  exi)erienced  a  similar  attack,  which  came  on  suddenly  at  night.    This  was 
followed  by  the  expectoration  of  four  pints  of  similar  fluid,  and  the  j)atient  recovered. 

Stokes  -  states  that  he  has  seen  similar  cases,  but  adds  tlie  remark,  with  which  all  authorities 
agree,  tliat  they  are  extremely  rare. 

The  chronic  form  is  not  quite  so  rare. 

1  Traitc  d'auscuUation,  1831,  vol.  i.  \b(->.  =  Dii.  of  Chest,,  Syd.  Soc,  1882,  j..  60. 
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The  following  case  I  had  under  my  care  a  short  time  ago  :-The  patient  was  a  man  of  about 
36  years  of  age,  well  nourished,  and  fairly  strong,  who  had  suffered  from  the  affection  for  some 
months.  He  was  admitted  into  the  hospital  because  he  looked  so  dusky  and  ill.  The  physical 
signs  were  those  of  bronchitis.    The  expectoration  was  copious  and  characteristic,  and  amounted 

*°  Yftei*  th?first  day  or  t^vo  the  duskiness  passed  off  and  the  patient  felt  well,  but  he  continued 
to  spit  up  about  the  same  quantity  of  fluid  daily  all  the  time  he  was  under  observation. 

One  peculiarity  in  this  case  was  that  the  temperature  was  raised,  and  thougli  it  tell  some- 
what, was  still  above  normal  when  he  left  the  hospital.  He  did  not  present  himself  again,  and 
was  lost  sight  of. 
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Fig.  35. 

Temperature  chart  of  case  described  above. 
Gre  1  records  the  following  case  : — 

A  Japanese  25  years  old,  came  over  as  a  ship's  steward  to  England,  and  immediately  upon 
his  arrival  beg'an  to  suffer  fi'om  shortness  of  breath  and  cough— a  new  thing  for  him.  After 
these  symptoms  had  lasted  for  fourteen  weeks  he  was  admitted  to  the  hospital.  There  was  much 
dyspnoea  and  a  most  abundant  expectoration  of  pituita.  Tubercle-bacilli  were  not  found.  The 
physical  signs  were  those  of  severe  bronchitis.  For  days  together  he  seemed  about  to  die  from 
suffocation  ■  but  under  very  careful  treatment  he  improved  until,  without  any  obvious  cause,  the 
symptoms  recurred  in  full  severity.  Another  improvement  was  followed  by  another  relapse,  and 
more  than  four  months  had  passed  away  since  his  admission  ere  he  could  be  discharged  fairly 
convalescent  This  was  on  May  8th  ;  but  on  June  16th  he  was  readmitted  with  all  his  former 
symptoms  •  he  went  out  on  July  16th.  On  December  5th  he  was  admitted  once  more,  and  the 
time  of  the'year  was  probably  the  reason  why  we  could  not  get  rid  of  him  till  February  25th. 
He  had  now  been  a  patient  on  and  off  for  more  than  a  year,  and  as  there  seemed  no  end  to  this 
sort  of  thing,  the  sister  of  the  ward  got  up  a  small  subscription  and  shipped  him  off  to  the 
antipodes. 

The  chronic  form  rarely  commences  suddenly,  but  is  usually  preceded  by 
symptoms  of  ordinary  catarrh.  When  the  disease  is  once  established  it  usually 
becomes  intermittent,  and,  with  irregular  intervals  between  the  attacks,  continues 
for  years. 

The  patients  who  suflfer  from  the  ordinary  symptoms  of  chronic  catarrh,  and 
present  the  usual  physical  signs,  bring  up  during  the  twenty-four  hours,  it  may  bo, 
several  pints  of  secretion  having  the  characters  already  described.  The  ex- 
pectoration may  continue  fairly  uniform  throughout  the  day,  but  more  often  there 
are  bouts  in  which  several  ounces  may  be  brought  up  at  once,  the  interval  being 
almost  free. 

During  the  attack  the  patients  have  dyspnoea,  but  in  the  intervals  the 
breathing  may  not  be  very  short. 

^  Lancet,  March  29,  1899. 
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The  secretion  does  not  change  in  character  in  tlie  course  of  each  relapse,  as  in 
other  forms  of  bronchitis,  but  remains  throughout  of  the  same  character. 

The  quantity  expectorated  may  be  very  great,  as  in  another  case  of  Laennec's. 

The  patient,  a  man  over  60,  brought  up  from  3  to  6  pints  in  the  day  in  several  attacks 
separated  by  short  mtervals,  after  which  he  was  not  further  troubled  till  the  next  day  •  he  was 
active  and  went  about  much  on  foot.  ' 

AndraP  records  two  cases  in  v/hich  post-morlem  examinations  were  made  with  entirely 
negative  results:  the  one,  an  old  man,  died  after  expectorating  daily  for  five  months  about 
2  pints ;  the  other,  a  man  of  45,  had  brought  up  3  pints  daily  for  three  years. 

Biermer  also  states  that  he  has  seen  similar  cases,  but  not  of  so  extreme  a  kind.  He  considers 
tliat  they  may  unprove,  if  properly  treated,  but  rarely,  if  ever,  recover  completely. 

The  general  nutrition  is  well-preserved  for  a  long  time,  and  the  patients  are 
capable  of  work ;  but  require  care,  for  exposure  and  fatigue  aggravate  the  attacks, 
as  ni  other  forms  of  chronic  bronchitis.  In  the  end  the  patients  become  anaemic 
and  feeble. 

The  duration  of  the  disease  may  be  reckoned  by  years. 

Laennec  ^  records  a  case  in  a  man  of  70,  who  had  for  ten  or  t\velve  years  expectorated  about 
4  pints  daily,  bringmg  it  up  in  two  paroxysms  each  day,  being  fairly  comfortable  between  the 
paroxysms. 

It  is  remarkable  that  so  few  cases  of  this  kind  have  been  recorded  of  recent 
years,  and  this  may  be  taken  as  evidence  of  the  rarity  of  the  aflfection. 

Though  rare  as  a  primary  affection,  serous  bronchitis  is  not  uncommon  in 
the  course  of  other  diseases,  and  Laennec  considered  it  to  be  often  of  the  nature 
of  a  critical  discharge.  As  such  it  has  been  described  as  occurring  at  the  end  of 
a  bronchial  catarrh,  or  of  an  acute  pneumonia,  and  again  in  the  com-se  of 
disappearance  of  a  pleuritic  effusion  or  of  an  ascites.  In  these  cases  it  does  not, 
as  a  rule,  last  long,  i.e.,  more  than  a  few  hours,  and  is  not  in  sufficient  amount 
to  produce  severe  symptoms  of  dyspncBa.  It  is  now  more  commonly  described 
as  serous  or  albuminous  expectoration,  and  will  be  more  fully  considered  under 
this  heading. 

More  commonly  it  is  a  sign  of  bad  omen,  and  may  of  itself  be  the  determin- 
ing cause  of  death.  It  is  thus  met  with  as  one  of  the  last  symptoms  in  acute 
pneumonia,  in  acute  tuberculosis,  and  occasionally  in  phthisis,  in  the  course  of 
pleuritic  effusions  both  serous  and  purulent,  in  asthma,  and  in  morbis  cordis. 
Many  of  these  secondary  cases  have  been  spoken  of  as  acute  oedema  of  the  lung, 
which  in  some  respects  is  a  good  name  for  them. 

One  other  group  of  cases  belonging  to  this  class  remains  to  be  referred  to, 
viz.,  that  in  which  there  is  a  copious  discharge  of  serous  fluid  occurring  in  the 
couree  of  thoracic  aneurysm  or  mediastinal  tumour. 

The  fluid  expectorated  may  amount  to  many  ounces  in  the  twenty-four  hours. 
It  is  like  saliva  in  appearance,  and  is  mixed  with  a  few  large  air-bubbles,  but  it 
comes  from  the  large  air-tubes  and  not  from  the  mouth.  It  is  not  rare  in  the 
course  of  thoracic  aneurysm  or  new-growth  to  find  the  patient  expectoi-ating  a 
considerable  amount  of  thin,  clear,  serous,  saliva-like  discharge,  often  streaked 
with  blood  for  some  weeks  before  death.  Death  may  result  from  actual  bursting 
of  the  aneurysm  through  the  trachea,  but  if  death  result  from  other  causes,  the 
trachea  is  found  ulcerated  and  thinned  so  that  it  was  on  the  point  of  giving  way. 
The  expectoration  is  attended  with  no  dyspnoea,  and  with  but  few  physical  signs, 
and  the  cough  with  which  it  is  associated  is  not  specially  frequent  or  difficult. 

^  Clmiqxte  midical.  ^  Xoc.  cit. 
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Although  in  the  cases  which  I  have  seen  the  trachea  alone  has  been  affected, 
it  is  possible  that  the  same  symptoms  may  accompany  erosion  of  one  of  the  main 
bronchi. 

Sputum  of  this  character  occurring  in  such  cases  is,  I  believe,  of  some 
clinical  importance  in  respect  of  prognosis,  as  indicating  threatened  perforation. 

Treatment  is  very  unsatisfactory  in  all  these  cases,  but  the  use  of  the 
astringents  and  tonics  is  the  most  promising. 

25.  BRONCHITIS  PUTRIDA,  FETIDA, 

SEPTICA. 

Putrid  bronchitis  is  the  name  given  to  those  cases  of  chronic  bronchitis  in 
which  the  secretion  has  a  fetid  or  gangrenous  odour.  The  diagnosis  cannot  be 
made  by  the  smell  alone,  for  fetid  expectoration  occurs  with  gangrene  of  the 
lung,  with  a  fetid  empyema  discharging  through  the  lung,  or  with,  cavities  in  the 
luug  in  which  the  secretion  has  undergone  fetid  decomposition.  In  these  cases 
the  fetor  may  be  traced  post-mortem  to  a  local  lesion,  while  the  secretion  in  the 
rest  of  the  bronchial  tubes  retains  its  ordinary  characters.  It  is  only  where  the 
bronchial  secretion  itself  is  fetid  that  the  affection  can  be  rightly  named  putrid 
bronchitis. 

The  diagnosis  is  determined  (1)  by  the  physical  signs  of  bronchitis,  and  by 
certain  characters  of  the  sputum  ;  and  (2)  the  exclusion  of  those  other  affections 
upon  which  the  fetor  might  depend. 

The  sputum  is  generally  copious,  and  may  amount  to  many  ounces  in  the- 
twenty-four  hours.  It  is  mucopurulent  in  character,  and  of  an  intensely  fetid 
odour.  The  smell  does  not  differ  from  that  of  gangrene,  although  it  has  beea 
described  as  peculiar. 

The  sputum  separates  on  standing  into  three  layers. 

The  upper,  the  most  bulky  of  the  three,  is  frothy,  opaque,  and  of  a  greenish, 
colour.    It  is  composed  chiefly  of  mucus  mixed  with  epithelium  and  pus  cells. 

The  middle  is  an  almost  colourless,  slightly  cloudy,  serous,  saliva-like  fluid,, 
containing  few  formed  elements. 

The  lowest  forms  a  sediment  of  a  yellowish  white  colour  and  granular 
appearance,  in  which  are  small  lumps  with  an  extremely  fetid  odour. 

These  lumps  or  pellets,  originally  described  by  Dittrich  and  Traube,  and 
regarded  by  them  as  pathognomonic,  are  soft,  friable  masses,  smooth  on  the 
surface,  of  a  dirty,  grayish-yellow  colour,  varying  from  the  size  of  a  millet  seed 
to  that  of  a  bean,  and  of  an  extremely  fetid  odour. 

Microscopical  examination  shows,  chiefly  of  course  in  the  sediment — 

Epithelium  derived  from  the  air-passages,  with  much  pus  and  a  few  red  blood-cells. 

There  may,  however,  sometimes  be  a  good  deal  of  blood,  as  Traube^  stated,  and 

that  without  any  gangrene. 
Fat-drops  and  fat-crystals. 
Needles  of  tyrosin  and  globules  of  leucin. 

Pigment-granules,  derived  from  the  blood  colouring  matter  ;  and  sometimes  a  few  crystals 
of  hiBmatoidin. 

Charcot's  crystals,  transparent,  diamond  shaped,  and  of  an  undetermined  nature. 

Various  organisms  of  putrefaction.  Leptothrix  imlmonalis  (Leyden's  and  Jafte's^  specific 
organism).    Oidium  albicans,  etc. 

Besides  all  these,  sequestra  from  the  lung,  if  there  be  any  destruction  of  the  lung,  in- 
filtrated with  prodigious  numbers  of  bacteria. 

1  G.  S6e,  Oaz.  mid.  da  Paris,  1882,  6.  s.  iv.  138. 
«  Arch.  f.  Klin.  Med.,  1866,  ii.  488. 


164 


DISEASES  OF  THE  ORGANS  OF  RESPIRATION.      [SeC.  25. 


Clwmical  examination  shows  tlie  {irasencc  of 
Many  dift'erent  forms  of  albumen. 
All  tlie  common  salts  of  the  body. 

Neutral  fats  and  fatty  acids,  cholesterin,  margarine,  etc. 

Butyric  and  valerianic  acids,  to  which  the  smell  has  been  attributed. 

Leucin  and  tyrosin. 

Glycerin  in  small  quantity,  and  even  a  little  glycogen. 

A  special  ferment  (Filehne)  which  has  the  property  of  decomposing  the  elastic  fibres  of 
the  lung. 

Lastly,  some  substance  which  gives  a  blue  colour  with  iodine. 

Most,  if  not  all,  of  these  products  are  the  result  of  the  putrescence  of  albu- 
minous fluids,  and  could  be  obtained  by  allowing  such  fluids  to  decompose  in 
contact  with  the  air  outside  the  body.  Leyden  and  JafFe  actually  demonstrated 
this  to  be  the  case  with  bronchitic  sputum.  Most  of  the  organisms  met  with  are 
those  of  putrefaction.  Whether  there  be  any  truly  specific  organism  peculiar  to 
the  disease,  as  Leyden  and  Jafl'e  suppose,  is  a  question  which  remains  unsettled. 

Even  at  the  temperature  of  the  body  such  putrefactive  changes  require  time, 
and  will  be  most  likely  therefore  to  occur  where  there  are  cavities  or  pouches 
within  the  lung  in  which  the  secretion  may  lie  stagnant  for  a  time.  In  the  great 
majority  of  cases  of  putrid  bronchitis,  such  cavities  are  found  to  exist,  and  to 
have  been  in  all  probability  the  seat  or  origin  of  the  aflection.  Out  of  the  twelve 
cases  which  Traube  records,  in  only  two  was  chronic  pulmonary  disease  with 
cavities  absent. 

It  is  possible,  however,  that  under  special  conditions  putrefactive  changes 
might  occur  in  the  bronchitic  secretion  without  any  such  cavities  to  start 
them,  and  there  are  a  few  cases  recorded  in  which  the  alDsence  of  any  lesion  of  this 
kind  and  of  gangrene  has  been  proved  by  post-mortem  examination. 

'     Clironic  Bronchitis  for  16  years — Sputum  fetid  twice — Putrid  Bronchitis  17 
days  before  death — Consecutive  Pneumonia  arid  Pleurisy. 

P.M. — Putrid  Bronchitis — No  cavities — No  gangrene — Recent  Pneu- 
monia and  Pleurisy — Diphtheritic  inflammation  of  smaller  bronchi. 

V.  N.  ,1  28  years  of  age,  was  admitted  into  the  hospital  on  June  20th.  He  had  been  troubled 
with  cough  and  exxjectoration  from  the  age  of  12,  and  he  stated  that  on  two  occasions  the  sputum 
had  been  fetid  for  a  few  days.  On  the  6th  of  June  his  present  illness  began  with  repeated 
shivering  fits  and  a  great  increase  in  the  expectoration,  which  became  fetid.  A  week  later  a 
severe  stitch  in  the  side  developed.  On  admission  the  patient  suffered  with  considerable 
dyspnoea  and  could  not  lie  down  in  bed  on  that  account.  The  chest  yielded  evidence  of  general 
bronchitis  only.  The  resi^irations  were  28,  the  pulse  132,  small  and  weak,  the  temperature  105, 
the  sputum  very  fetid  and  containing  plugs  with  the  usual  characters,  amounting  to  about  10 
ounces  in  the  twenty-four  hours. 

JuTie  22?i£Z.— But  little  sleep,  much  weaker,  some  sweating  during  the  night,  great  thirst,  face 
pale,  sputum  of  the  same  character  (about  20  ounces),  pulse  132,  respirations  36,  morning  tem- 
perature 103. 

Towards  evening  the  patient  became  extremely  weak  and  very  pale,  the  skin  dry,  the  tongue 
coated,  the  thirst  gi'eat,  pulse  124,  respirations  36,  temperature  105 "8. 

That  night  he  slept  badly  and  was  delirious,  and  the  next  morning  he  died. 

Post-morlem  examination  showed  some  recent  pleurisy  over  the  lower  parts  of  both  lungs ; 
the  lower  lobes  on  both  sides  almost  airless  from  a  mixture  of  oedema  and  hepatisatiou,  but  not 
a  trace  anywhere  of  tubercle  or  gangrene  ;  the  mucous  membrane  of  the  larger  bronchi  injected, 
but  otherwise  of  natural  appearance  ;  the  smaller  bronchi  of  the  lower  lobes  in  places  in  a  con- 
dition of  cylindrical  or  spindle-shaped  dilatation,  but  their  walls  nowhere  thickened ;  the 
mucous  membrane  everywhere  pale  bixt  in  many  i)laces  roughened  ^\'ith  membranous  inflamma- 
tion, most  marked  in  the  dilated  parts.  The  finest  bronchi  yielded  on  pressure  the  dirty 
yellowish  white,  brittle,  fetid  masses  observed  during  life  in  the  sputum,  and  giving  the  same 
microscopical  appearances. 


'Traube,  Qcs.  Beilr.,  ii.  573. 
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Of  the  twelve  cases  which  Traube  describes,  that  just  quoted  is  the  only  one 
where  the  putrid  bronchitis  was  not  associated  with  gangrene  or  chronic  cavities 
in  the  lung. 

The  next  case  has  a  special  interest  as  being,  I  believe,  the  first  of  the  kind 
recorded. 

Chronic  Bronchitis  12  years— Sputum  fetid  for  years — Sudden  Death. 
P.M. — No  lesion  other  than  fetid  bronchitis.  (Andral.) 

A  cook,  60  years  of  age,  was  admitted  into  La  Charite  in  March  1822  in  a  state  of  exhaus- 
tion and  great  emaciation.  For  the  last  ten  or  twelve  years  he  had  been  troubled  with  cough 
and  shortness  of  breath  in  the  winter.  During  the  preceding  summer  he  had  spat  a  little  blood. 
From  the  time  of  admission  he  coughed  much,  and  expectorated  a  great  quantity  of  gi-eenish 
fetid  sputum,  which  might  have  been  thought  to  come  from  the  pleura  or  from  a  large  tuber- 
cular cavity.  According  to  the  patient's  own  statement  he  had  expectorated  similar  sputum  for 
several  years.  On  percussion  the  chest  was  resonant  everywhere  ;  on  auscultation  the  breathing 
sounds  were  coarse,  with  sibilus  at  times.    The  patient  was  without  fever  and  had  never  sweated. 

For  the  next  ten  or  twelve  days  the  patient  remained  in  the  same  condition.  The  sputum 
was  always  fetid,  the  appetite  good,  but  the  weakness  extreme. 

On  the  28th  of  March  he  grew  suddenly  much  worse.  The  face  became  livid,  the  eyes  dull, 
and  the  dyspnoea  extreme  ;  the  pulse  frequent,  in-egular,  and  hardly  to  be  felt. 

For  the  next  two  days  suffocation  was  imminent,  and  on  the  .31st  he  died. 

On  post-mortem  examination  the  lungs  were  found  very  cedematous  and  in  some  places  non- 
crepitant,  the  large  bronchi  lilled  with  secretion  having  the  same  characters  as  the  sputum  and 
very  fetid.  The  mucous  membrane  of  the  smaller  bronchi  was  reddened,  but  there  was  no  other 
lesion  of  the  bronchi  or  lungs.    The  spleen  was  very  large,  soft,  and  dark. 

In  the  course  of  diphtheria  the  sputum  may  become  fetid. 

In  a  fatal  case  recently  seen  in  a  child  the  membrane  did  not  extend  far  along  the  tubes, 
but  the  medium-sized  tubes,  though  containing  no  membrane,  were  filled  with  a  quantity  of 
extremely  fetid  secretion  ;  there  was  no  other  lesion  in  the  lungs  except  the  bronchitis. 

When  putrid  bronchitis  has  once  developed,  whether  in  association  with  cavi- 
ties or  not,  it  is  able  of  itself  to  set  up  grave  secondary  lesions  in  both  the 
bronchi  and  the  lung.  As  the  direct  result  of  the  irritation  of  the  fetid  secretion 
the  walls  of  the  bronchial  tubes  may  be  attacked  with  inflammation,  sometimes 
of  a  character  so  intense  as  to  be  rightly  called  gangrenous.  The  adjacent 
vesicles  may  become  involved  and  patches  of  pneumonia  develop,  which  often 
end  in  suppuration  or  in  gangrene.  Traube^  records  a  case  in  which  this 
occurred  and  death  resulted  from  pneumothorax  due  to  the  bursting  of  the 
gangrenous  lung  into  the  pleura.  Leyden  and  JafFe  actually  produced  all  these 
lesions  experimentally  by  injecting  into  the  air  passages  of  rabbits  the  sputum 
from  cases  of  putrid  bronchitis,  but  similar  lesions  are  frequently  met  with 
wherever  putrid  discharges  find  access  to  the  lungs  from  any  source. 

The  local  signs  of  the  disease  are  those  of  chronic  bronchitis,  with  the 
addition  of  those  peculiarities  of  the  sputum  already  described. 

The  general  symptoms  are  septic  in  character,  and  probably  depend  upon 
the  absorption  into  the  blood  of  the  poisonous  products  of  putrefaction. 

The  common  history  of  putrid  bronchitis  is  this — the  patient,  usually  in 
middle  life  and  the  victim  of  chronic  bronchitis,  is  seized  more  or  less  suddenly 
with  symptoms  of  grave  illness,  ushered  in  it  may  be  with  one  or  more  rigors 
and  with  the  fetid  change  in  the  sputum.  Fever  sets  in,  and  with  it  develop 
signs  of  profound  prostration.    After  but  a  short  time,  a  few  days  perhaps,  the 

1  Marfan,  Charcot,  Traitd  de  mid. 
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patient  passes  into  the  typhoid  state  and  dies  collapsed,  death  being  often  pre- 
ceded by  suppression  of  the  expectoration  and  consequent  suffocation. 

In  severe  cases  the  general  symptoms  are  intense,  but  they  do  not  differ  from 
those  of  septicaemia.  They  are  almost  invariably  fatal  and  constitute  the  class 
of  case  which  has  been  most  frequently  recorded,  and  to  which  G.  S6e  proposed 
to  give  the  name  of  septic  bronchitis. 

Case  of  Septic  Bronchitis  after  parturition. 

Marie  S. ,  aged  33,  had  suffered  from  bronchitis  since  the  bu'th  of  her  third  chOd,  six  years  ago. 
She  was  confined  of  her  fourth  child  on  September  26th.  The  accouchement  was  normal,  but 
the  cough,  wliich  had  been  more  troublesome  during  the  last  four  months  of  pregnancy,  grew 
worse  after  delivery.  On  December  15th  she  felt  pain  in  the  left  side,  and  the  expectoration 
became  profuse  and  yellow.  A  week  later  hemoptysis  occurred  ;  it  lasted  for  several  days,  but 
was  not  profuse.  Since  the  beginning  of  January  there  had  been  fever,  highest  at  night,'  and 
slight  oedema  of  the  hands  and  feet.  On  admission  on  January  12th  the  patient  was  extremely 
ill  and  very  prostrate,  expectorating  a  large  amount  of  fetid  sputum,  which  presented  all  the 
characters  typical  of  fetid  bronchitis.    On  the  next  day  she  died  of  exhaustion. 

The  post-mortem  examination  showed  emphysema  of  the  upper  parts  of  the  lungs  with 
oedema  and  congestion  of  the  lower,  no  pleurisy  and  no  consolidation.  The  trachea  and  great 
bronchi  were  violet-red,  covered  with  thick  fetid  pus  and  with  patches  of  false  membrane  here 
and  there  ;  the  small  bronchi  were  obstructed  with  thick  pus  of  the  same  characters.  There  was 
some  slight  general  dilatation  of  the  smaller  bronchi,  but  no  pouches. 

The  lymph  glands  were  enlarged  and  contained  fetid  fluid,  but  were  not  suppurating.  The 
kidneys  and  liver  were  large  and  congested,  and  the  spleen  three  times  its  normal  size,  friable 
and  like  the  spleen  of  typhoid. 

Such  attacks  may  even  occur  at  irregular  intervals,  and  in  many  of  the  fatal 
cases  a  history  is  obtained  of  previous  attacks,  similar  in  nature  but  without 
other  grave  symptoms. 

If  the  poisonous  substances  happened  to  be  not  absorbed  at  all,  or  not  in 
sufficient  quantity,  septic  symptoms  might  be  entirely,  or  to  a  great  extent, 
absent.  Accordingly  there  are  mild  cases  recorded  in  which  the  fetid  expectora- . 
tion  has  continued  for  weeks  or  months  without  the  general  health  suffering  in 
any  special  degree.  These  mild  cases  are  probably  more  frequent  than  would  be 
gathered  from  the  published  records.  Indeed,  Trousseau  'attached  a  relatively 
benign  character  to  the  disease  in  general,  while  Traube,  who  chiefly  described 
the  severe  cases,  regarded  it  as  an  affection  of  the  utmost  gravity  and  danger. 
It  is  possible,  however,  as  Lebert  suggests,  that  some  of  these  mild  cases  may 
depend  upon  a  different  cause,  and  be  the  result  of  a  peculiar  form  of  mucous 
decomposition,  comparable,  I  suppose,  with  those  forms  of  ozcena  which  are  not 
connected  with  any  definite  local  lesion. 

There  are,  at  any  rate,  the  two  classes  of  case,  and  the  prognosis  depends  not 
so  much  upon  the  local  affection  as  upon  the  general  symptoms  which 
accompany  it. 

The  diagnosis  rests,  as  already  stated,  upon  the  evidence  of  general 
bronchitis  with  fetid  sputum,  and  next  upon  the  proof  that  the  other  causes  of 
fetid  expectoration  are  absent.  It  is  usually  not  difficult  to  put  aside  the  causes 
of  fetid  discharge  which  exist  in  the  nose,  mouth,  or  pharynx,  but  it  is  extremely 
difficult  to  exclude  those  which  have  their  seat  in  the  lung.  The  physical  signs 
and  the  history  will  probably  be  sufficient  to  dispose  of  fetid  empyema,  but  the 
diagnosis  of  putrid  bronchitis  from  gangrene  or  fetid  cavity  may  be  absolutely 
impossible  without  a  post-mortem  examination,  and  may  not  be  quite  certain 
even  then.  The  presence  of  elastic  fibres  in  the  sputum  is  not  of  much 
value,  for  destruction  of  the  Inng  may  follow,  as  well  as  precede,  the  putrid 
bronchitis. 
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Treatment  will  be  directed  in  the  first  place  towards  supporting  the  patient's 
strength,  and  in  the  next  towards  diminishing  the  fetor. 

Abundant  food,  with  stimulants,  and,  as  medicine,  quinine  and  strychnme,  will 
fulfil  the  first  indication.  The  latter  will  be  best  met  by  antiseptic  inhalation  or 
by  the  internal  administration  of  creasote,  or  turpentine,  but  especially  of  musk. 
A  grain  of  musk  as  a  pill  or  a  few  minims  of  the  tincture  two  or  three  times  a 
day  is  on  the  whole  the  most  efficacious  remedy. 

History. — The  earliest  cases  were  recorded  by  Andral  ^  and  Laennec, 

The  association  of  putrid  bronchitis  with  gangrene  of  the  lung  and  with  chronic  cavities  was 
described  by  Dittrich  and  Ti'aube,^  who  also  gave  the  first  description  of  the  plugs,  to  which 
they  attributed  a  pathognomonic  importance. 

Laseque  ^  showed  that  gangrene  was  not  a  necessary  concomitant. 

The  most  complete  observations  on  the  subject  are  those  of  Traube,-*  upon  whose  monograph 
most  of  the  subsequent  accounts  of  the  disease  are  based.  _ 
Trousseau  ^  drew  attention  to  the  mild  forms  of  the  disease. 

Leyden  and  Jaffe  demonstrated  the  presence  of  putrefactive  organisms  and  described  one 
form  to  which  they  attributed  specific  properties,  viz.,  the  Leptothrix  pulmonalis.  Lastly, 
G.  See laid  stress  on  the  septic  character  of  the  symptoms  in  the  grave  cases.  I  do  not  know 
that  bacteriology  has  so  far  added  much  to  our  knowledge  of  the  affection. 

26.  PLASTIC  BRONCHITIS  —  FIBRINOUS  OR 
MEMBRANOUS  BRONCHITIS— BRONCHIAL 
CROUP— BRONCHITIS  CROUPOSA— BRON- 
CHIAL POLYPUS. 

The  essential  characteristic  of  this  remarkable  disease  consists  in  the  expec- 
toration of  fibrinous  casts  of  the  bronchial  tubes  after  a  paroxysm  of  more  or  less 
severe  dyspnoea.  Such  casts  are  common  in  diphtheria,  and  are  not  altogether 
rare  in  acute  pneumonia,  but  as  in  these  cases  the  bronchial  casts  are  secondary 
to  the  inflammation  of  the  larynx  on  the  one  hand  and  of  the  lung  on  the  other, 
the  term  plastic  bronchitis  is  not  applied  to  them,  but  is  reserved  for  another 
and  entirely  different  group  in  which  the  bronchi  themselves  are  the  primary 
seat  of  the  affection. 

The  disease  is  a  rare  one,  so  much  so  that  Lebert,^  writing  in  1869,  could  only  find  records  of 
44  unquestionable  cases.  Since  his  paper  other  cases  have  been  recorded,  which,  together 
with  a  few  more  of  earlier  date  omitted  from  Lebert's  series,  brought  the  total  in  the  year  1889 
up  to  98.  It  is  upon  an  analysis  of  these  98  cases  that  the  following  account  of  the  disease 
is  based,  but  reference  by  the  way  will  be  made  to  a  few  other  cases  which  have  come  under 
my  own  observation." 

The  cases  are  described  according  to  the  suddenness  of  access  and  severity  of 
the  symptoms  as  acute  or  chronic.  It  is  often  difficult  to  draw  so  sharp  a  dis- 
tinction between  them,  but  whether  acute  or  chronic  it  is  the  tendency  to  relapse 
and  to  recur  that  forms  a  prominent  feature  in  the  disease. 

The  patient  suEFering  from  this  aflFection,  often  without  other  premonitory 
symptoms  than  those  of  ordinary  bronchial  catarrh,  is  usually  suddenly  seized 

1  Olin.  M4d.,  iv,  144. 

2  Ober  Lumjcnbrand  in  folge  von  Bronchialerwoiterung ,  Erlangeu,  1850, 

3  Arch,  de  Med.,  1857,  vol.  ii.  Oes.  Abh.,  vol.  ii.  556. 

»  Glin.  Mid.  Arch.  f.  Mm.  Med.,  1866,  ii.  488, 

'  Oaz.  Mid.  de  Paris,  1882,  6,  s.  iv.  138.  »  D.  Arch.  f.  klin.  Med.,  1869. 

°  The  complete  literature  up  to  1889  will  be  found  in  my  paper  in  tho  Practitioner,  vol.  43, 
1889. 
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with  dyspnoea,  and  after  a  violent  paroxysm  of  coughing  brings  up  one  or  more 
casts,  after  which  the  symptoms  subside,  if  they  do  not  entirely  disappear,  until 
the  next  attack  occurs. 

The  casts  are  expectorated  as  fleshy  pellets  or  masses  which,  on  being  floated 
out,  prove  to  consist  of  a  stem  with  many  minutely  ramified  branches.    The  larger 

casts  are  generally  tough  and  yellowish- 
white  in  colour,  but  the  smaller  may  be 
soft  and  gelatinous.  Though  usually  solid 
they  may  contain  a  lumen  into  which  a 
small  probe  can  be  inserted  ;  even  when 
there  is  a  lumen  it  is  usually  filled  with 
mucus  and  is  not  permeable  to  the  air. 
The  stem  and  branches  correspond  with 
the  divisions  of  a  bronchial  tube,  and  it 
may  be  even  possible  to  diagnose,  from  the 
method  of  branching,  the  place  from  which 
they  come.  Thus  casts  from  the  lower  lobe 
are  longer  than  those  from  the  upper;  while 
if  the  cast  come  from  the  main  bronchus  it 
is  more  stumpy,  and  more  rapidly  branch- 
ing when  formed  on  the  right  side  than  on 
the  left.  Upon  the  branches  are  sometimes 
found  small  pouches  or  protrusions,  which 
have  been  supposed  to  have  their  origin 
in  bronchiectatic  cavities,  but  they  are 
more  probably  due  to  irregular  distension 
of  the  cast  from  within  by  mucus  and  air. 
The  branching  may  be  so  fine  as  to 
Fig.  36.— Photograph  of  a  cast  from  a  case  of  correspond  with  the  terminal  bronchi,  or 
plastic  bronchitis  (St.  B.H.  Museum,  1686fi).  ^^^^         the  vesicles  themselves. 

On  section  the  larger  casts  are  often 
found  to  be  formed  of  two  or  three  concentric  layers. 

Microscopical  examination  shows  them  to  be  composed  of  a  structureless  substance  through 
which  are  scattered  numerous  white  cells,  many  of  them  eosinophile  and  occasionally  a  few- 
ciliated  cells.  Fat-drops  and  the  Charcot-Leyden  crystals  have  been  described,  but  are  not 
common.  Diligent  search  has  been  made  for  specific  germs,  but  so  far  nothing  but  putrefactive 
bacteria  have  been  found. 

Curschmann  described  peculiar  spu-al  threads  upon  which  he  laid  stress,  hut  they  have  not 
been  found  by  other  observers.  They  are  certainly  not  constant,  nor  are  they  pathognomonic. 
Chemically  the  casts  consist  of  fibrin  and  yield  the  usual  reactions. 

The  ordinary  bacteria  associated  with  bronchitis  are  present,  e.g.,  streptococci,  pneumococci, 
staphylococci,  but  the  tubercle  and  diphtheria  bacilli  are  absent.  No  characteristic  organism 
has  been  discovered. 

The  oasts  are  not,  as  Laennec  and  others  have  asserted,  simply  clots  of  coagulated  blood. 
Streaks  of  blood  are  common  enough  upon  the  surface  of  the  cast,  but  red  blood  cells  are  not 
found  in  their  substance,  as  would  be  the  case  if  they  were  blood  coagula.  True  blood-casts  of 
the  bronchi  do  occur,  but  they  differ  in  colour  and  are  not  minutely  branched.  One  very  interest- 
ing instance  of  true  bronchial  blood-cast  came  under  my  own  observation,  and  is  preserved  in 
the  museum  of  the  College  of  Surgeons.' 

In  structure  and  composition  the  clots  are  identical  with  the  membrane  of 
ordinary  croupous  inflammation,  and  are  no  doubt  produced  in  the  same  way, 
viz.,  by  exudation  from  the  blood,  and  not,  as  Kretscky  supposed,  by  a  peculiar 
degeneration  of  the  cells  of  the  mucous  membrane  - 

1  Catalogue  Prep.,  -3451  a.  ^  jvienmed.  JVoch.,  1893,  xxiii.  316. 
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In  size  the  casts  vary  greatly  ;  commonly  they  do  not  measure  more  than  2  to 
2|  inches  in  length,  the  size  of  the  stem  being  that  of  a  goose  quill.  They  may 
be  much  larger,  even  reaching  the  length  of  6  or  8  inches  and  measuring  ^  inch 
in  the  stalk.    They  may  also  be  very  small,  and  are  then  easily  overlooked. 

Morbid  Anatomy. — The  disease  being  rare  and  by  no  means  very  fatal,  the 
number  of  post-mortems  has  been  small,  so  that  statements  as  to  the  morbid 
anatomy  of  the  affection  must  be  made  with  some  reserve.  The  process  appears 
to  be  essentially  circumscribed,  and  though  the  bronchi  in  any  part  may  be 
involved,  those  of  the  lower  lobes  are  especially  liable  to  attack.  The  affection 
commences  as  a  rule  in  the  medium-sized  bronchi,  whence  it  spreads  to  the  finer, 
and  subsequently  it  may  be  to  the  larger,  tubes.  It  sometimes  happens  that  no 
casts  are  found  post-mortem,  even  when  they  have  been  freely  expectorated  during 
life,  and  occasionally  the  converse  occurs,  and  casts  are  found  post-mortem  when 
none  had  been  expectorated  and  when  the  diagnosis  therefore  could  not  be  made. 

The  casts  are  usually  quite  loose  in  the  bronchi,  and  are  easily  removed  ;  at 
other  times  they  are  more  difficult  to  detach,  but  it  is  only  very  rarely  that  they 
are  adherent. 

Except  for  the  evidence  of  slight  bronchitis,  the  bronchi  are  intact,  and  even  the 
ciliated  cells  may  be  retained  in  the  affected  tubes.  It  is  quite  exceptional  to  find 
any  local  lesion  in  them.  Biermer  ^  records  one  case  in  which  an  ulcer  was  found, 
but  it  was  in  all  probability  syphilitic;  in  another  case  ^  a  caseous  gland  had  broken 
into  the  bronchus,  and  it  was  in  connection  with  this  lesion  that  the  cast  had  formed. 

For  a  case  associated  with  the  Aspergillus  fumigat'us,  see  under  Aspergillosis,  vol.  ii. 

Associated  Lesions. — Although  in  many  cases  the  changes  described  con- 
stitute the  whole  pathology,  still  plastic  bronchitis  is  very  frequently  associated 
with  other  affections. 

Thus  the  disease  not  infrequently  occurs  in  a  patient  who  has  for  some  time 
suffered  from  chronic  general  bronchitis,  but  even  then  the  plastic  bronchitis  is 
localised,  i.e.,  the  casts  are  formed  only  in  certain  parts  of  the  lung. 

Phthisis  is  not  uncommon. 

Thus  in  7  out  of  the  51  recent  cases  phthisis  existed,  or  was  reasonably  suspected.  Of  these 
4  died,  in  3  of  these  recent  tuberculosis  was  found,  and  in  the  fourth  chronic  phthisis. 

Considering,  however,  how  frequent  a  disease  phthisis  is,  and  how  rarely 
plastic  bronchitis  is  found  post-mortem,  it  is  clear  that  the  association  betM-een 
these  two  diseases,  if  it  be  not  accidental,  must  be  remote. 

Out  of  Lebert's  32  chronic  cases  10  died,  and  in  7  of  them  phthisis  was  found  ;  while  of  the 
other  3,  1  had  fetid  expectoration  with  anthracosis,  1  had  stricture  of  the  trachea,  and  the  last 
had  emphysema  and  a  fatty  heart. 

Of  the  other  acute  affections  of  the  lungs,  plastic  bronchitis  is  commonest 
after  actde  pneumonia.  The  cast  may  appear  weeks  or  even  months  after  the 
pneumonia  is  past,  as  in  a  case  of  Moeller's,^  where  the  pneumonia  preceded  the 
expectoration  of  the  cast  by  ten  weeks,  and  in  Adsersen's,*  where  the  interval  was 
four  months.  These  casts  must  be  distinguished  from  the  group  already  referred 
to,  in  which  casts  are  expectorated  during  the  attack  of  pneumonia.  When  the 
interval  is  short  it  may  well  be  that  the  cast  was  formed  at  the  time  of  the 
pneumonia  and  only  got  rid  of  later,  but  it  seems  unlikely  that  this  is  the  correct 
explanation  when  the  interval  is  so  long  as  in  the  cases  mentioned.    In  consider- 

>  Biemier,  Firch.  Handb.  der  spec.  Path.  u.  Thcr.,  V.  Abt.  1,  Hft.  4 

2  Weigert,  quoted  by  Sax,  loc.  cit.  »  Schmidt's  jallrh.,  vol.  204,  p.  162. 

*  Ibid.,  vol.  201,  p.  154.  '  ^ 
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ing  the  relation  of  plastic  bronchitis  to  pneumonia,  it  should  be  borne  in  mind 
that  pneumonia  may  be  the  result  as  well  as  the  cavise  of  plastic  bronchitis  and 
may  then  lead  to  death. 

Plastic  bronchitis  may  also  be  associated  with  acute  destructive  disease  of  the 
lungs,  probably  of  a  septic  nature.^  ,  . 

It  is  stated  to  occur  also  with  pleurisy,  both  acute  and  chronic,  but  this  com- 
bination is  so  rare  as  to  be  in  my  opinion  only  accidental. 

The  association  with  morbus  cordis  is  more  remarkable. 

In  the  51  recent  cases  it  was  met  with  no  less  than  5  times,  and  always  with  mitral  disease. 
Alarming  as  such  a  complication  must  be,  strange  to  say  only  two  of  the  patients  died,  and 
neither  of  them  from  the  plastic  bronchitis  ;  death  being  due  in  one  case  to  tuberculosis,  the 
heart  lesion  not  having  been  suspected  during  life,  and  in  the  other  to  a  general  septic  condition, 
acute  .pericarditis  and  endocarditis,  together  with  acute  pneumonia,  being  found  after  death. 

Starck  ^  records  a,  case  in  which  extensive  infarction  of  the  lung  occurred  and  a 
cast  was  expectorated  five  weeks  later,  the  patient  making  a  good  recovery. 

Plastic  bronchitis  sometimes  follows  acute  specific  fevers.  .  It  occurred  in  one 
case  ^  five  weeks  after  typhoid  fever,  and  in  another  ten  weeks  after  an  attack  of 
scarlet  fever  a,nd  pneumonia.  Cases  have  also  been  described  in  connection  with 
influenza  and  measles. 

It  is  noteworthy  that  in  no  less  than  4  out  of  the  5 1  recent  cases  *  plastic 
bronchitis  was  associated  with  some  well-marked  affection  of  the  skin : 

With  pemphigus  in  two  ^ ;  with  impetigo  in  a  third^ ;  and  with  impetigo  and  herpes  zoster  in  the 
fourth.'  Of  the  two  cases  of  pemphigus  one  died,  and  in  both  the  eruption  affected  the  mouth 
and  pharynx,  and  was  detected  in  the  larynx  and  trachea.  Mader  even  goes  so  far  as  to  suggest 
that  all  cases  of  plastic  bronchitis  are  of  the  nature  of  pemphigus,  but  there  is  little  if  any 
evidence  to  warrant  such  a  conclusion. 

Lastly,  there  appears  to  be  sometimes  a  relation  between  the  plastic  bronchitis 
and  the  catamenia. 

In  a  case  recorded  by  Brik^  such  a  relation,  it  was  thought,  could  be  clearly  traced  in  the 
first  three  attacks,  but  the  fourth  occurred  at  the  age  of  60,  after  the  catamenia  had  been  long 
absent.  Oppolzer's'  case  is  more  marked.  The  first  attack  lasted  two  years  with  monthly 
intervals,  occurring  regularly  at  the  times  of  the  catamenia :  pregnancy  followed  and  the  attacks 
ceased.  In  the  two  subsequent  attacks  the  same  relation  was  observed,  but  the  attack  was  of 
shorter  duration,  lasting  only  five  weeks  and  three  months  respectively. 

Results. — Plastic  bronchitis,  even  when  of  long  standing,  often  has  but 
little  effect  upon  the  lungs.  It  may  lead  to  emphysema,  both  transient  and 
permanent.  Collapse  in  the  obstructed  portion  is  not  uncommon,  and  this  may 
pass  on  into  pneumonia.  It  is  also  stated  that  the  plugged  tube  may  even  be 
obhterated  and  the  corresponding  portion  of  collapsed  lung  become  fibrotic.i" 

iEtiology. — Of  the  actual  determining  or  producing  cause  we  know  nothing. 
The  affection  is  connected  with  no  diathesis,  and  is  peculiar  to  no  locality,  race, 
or  occupation.  It  is  comparatively  common  in  this  country,  in  Germany,  in 
Switzerland,  and  in  some  parts  of  America.  On  the  other  hand  it  is  rare  in 
Italy  and  warm  countries,  in  these  respects  resembhng  bronchitis  in  distribution, 
and  being,  like  it,  most  common  in  the  cold  damp  seasons  of  the  year. 

1  Janeway,  Med.  Mec.  N.Y.,  xxii.  102.  ^  Berl.  Iclin.  Wocli.,  1886,  xsiii.  221. 

3  Moller,  Zoc.  cit.  ^  Monat,  Arch.  Gen.  dc  Mid.,  2nd  Ser.,  xiv.  238. 

5  Mader,  Wien.  mod.  Woch.,  1882,  xxxii.  301  ;  Esoherioh,  D.  mod.  JVoch.,  1883,  ix.  108. 

»  WMenhmg,  Berl.  klin.  IVoch.,  18ti9,  i>.  208.  loo.,  ooq 

'  Streets,  Amer.  Jour.  Med.  Soc.,  N.S.,  Ixxix.  148.  «  Wtcn.  Med.  Pr.  1SS2,  828. 

0  Forlcs.  u.  spec.  Path.  u.  Thcr.,  i.  3  Lf.  4d6,    Schnitzler,  Wicn.  Med.  Halle,  1864,  v.  4o0. 
1"  Biermer,  loc.  cit. 


Sec.  26.] 


PLASTIC  BRONCHITIS. 


171 


As  already  stated,  it  is  liable  to  be  associated  with  certain  affections,  but  its 
occurrence  in  them  seems  to  depend  upon  some  accidental  condition,  and  what 
this  is  has  not  been  ascertained.  The  search  after  specific  organisms  has  hitherto 
proved  unsuccessful. 

Some  of  the  acute  cases  not  associated  with  croup,  or  diphtheria,  or  with 
pneumonia,  it  might  be  urged,  are  really  diphtheritic  in  nature,  a  theory  which 
some  French  authors  would  express  by  the  use  of  the  term  "  croup  bronchique 
ascendante,"  in  contradistinction  to  the  common  form  which  they  would  describe 
in  contrast  by  the  term  "  croup  laryngienne  descendante."  Plausible  as  such  a 
theory  may  seem  when  applied  to  the  acute  cases,  it  is  quite  inappropriate  to  the 
chronic  cases,  which  have  nothing  whatever  in  common  clinically  with  diphtheria, 
except  the  formation  of  a  membrane  or  cast. 

Sex. — The  affection  is,  at  least,  twice  as  common  in  men  as  in  women:  thus 
of  the  98  cases,  65  occurred  in  men  and  33  in  women. 

Age. — The  following  table  shows  the  age  incidence  of  the  disease,  taking  the 
acute  and  the  chronic  cases  together. 


Table  shomng  Age  and  Sex  of  forty-nine  cases  since  Lebert's  paper.  ^ 


Male, 

Pemale,  . 

I 

Total, 

-5 

-10 

-15 

-20 

-25 

-30 

-85 

-40 

-45 

-50 

-60 

-70 

Over. 

TJnspeci- 
ned. 

Totals. 

1 

2 

2 
1 

3 
2 

6 

3 

1 
1 

1 

4 
2 

1 
2 

2 

1 

1 

12 
2 

'  35 
14 

3 

3 

5 

5 

3 

2 

1 

6 

3 

2 

1 

1 

14 

49 

Table  from  Lebert's  paper  reckoning  Acute  and  Chronic  cases  together. 

Both  Sexes, 

Combining  the  ^ 
totals  of  the  [■ 
two  tables,  j 

2 

8 

3 

7 

4 

1 

4 

2 

4 

2 

1 

6 

44 

3 

5 

13 

8 

10 

6 

2 

10 

5 

6 

3 

1 

1 

20 

93 

This  table  shows  that  the  affection  is  fairly  evenly  distributed  throughout 
the  whole  of  life,  though  on  the  whole  it  is  rarest  in  old  age.  Lebert  states  that 
two-thirds  of  all  the  cases  occur  under  25,  but  the  larger  numbers  of  the  above 
table  do  not  confirm  this  statement. 

In  considering  the  age  incidence  it  is  important  to  take  the  age  of  the  patient 
at  the  time  of  the  first  attack  and  not  at  the  time  of  observation. 

In  Erik's  ^  case  the  first  attack  developed  at  the  age  of  36,  and  the  last  at  60, 
and  again  in  Kretscky's^  case  the  disease  commenced  at  41  and  lasted  25  years, 
so  that  the  patient  was  66  when  under  observation. 

The  youngest  case  recorded,  so  far  as  I  am  aware,  occurred  at  the  a"-e  of  4 
years,*  and  the  oldest  in  a  woman  of  72,^  ° 

The  disease  may  attack  more  than  one  member  of  the  same  family.  Thus 
two  of  "Watson's  cases  were  brothers,  and  Fuller "  describes  the  affection  in  two 
sisters. 

SYMPTOMS. — The  characteristic  symptoms  are  paroxysms  of  cougli  and 
dyspnoea,  which  are  relieved  by  the  expectoration  of  the  cast. 


'  West,  toe.  cit.  Loc.  cit.  ^  Loc.  cit. 

•*  Loc.  cit  '>  Lebert,  loc.  cit.  "  Trans.  Path.  Sac.  LomL,  v.  dl. 
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The  dyspnoea  depends  upon  the  obstruction  produced  by  the  casts,  and 
varies  with  their  number,  their  size,  and  the  rapidity  of  their  formation.  It  often 
develops  gradually,  keeping  pace,  as  it  were,  with  the  growth  of  the  cast,  but  it 
may  arise  quite  suddenly.  As  a  rule  it  is  relieved  at  once  by  the  expectoration 
of  the  cast,  often  completely,  so  that  the  breathing  is  normal  until  the  next  attack 
occurs ;  sometimes  the  bi-eath  remains  short  between  the  paroxysms,  and  this 
may  be  evidence  either  of  the  existence  of  other  casts  or  of  some  organic  disease 
of  the  lungs. 

Spaeth^  found  the  vital  capacity  reduced  during  the  attack  from  1675  c.c.  to  1317  c.c. 

However  threatening  and  severe  the  dyspnoea  may  be,  it  is  rarely  fatal  of 
itself. 

Fagge  ^  recoi'ded  a  case  in  which  a  large  cast,  detached  from  the  bronchus  of 
one  side,  obstructed  the  bronchus  of  the  opposite  side,  and  led  to  immediate 
suffocation.  This  was  and  still  is  a  unique  case.  When  the  cast  is  detached,  it 
is  usually  expectorated  at  once  without  further  difficulty. 

In  spite  of  the  dyspnoea  there  is  rarely  any  cyanosis,  a  fact  which  is  explained 
by  the  circumscribed  nature  of  the  lesion. 

The  cough  is  paroxysmal  and  often  of  sufficient  violence  to  produce  vomit- 
ing, epistaxis,  or  hsemoptysis.  It  generally  stands  in  direct  relation  with  the 
dyspnoea,  but  it  may  be  violent  when  the  dyspnoea  is  slight,  though  the  converse 
hardly  ever  occurs.    Neither  cough  nor  voice  is  hoarse  or  stridorous  as  in  croup. 

The  sputum  is  generally  mucopurulent  and  moderately  abundant,  but  it 
may  be  scanty. 

The  casts  usually  appear  in  it  as  lumps  or  pellets,  and  their  branching 
form  is  not  visible  until  they  have  been  floated  out  in  water.  In  number 
and  frequency  they  vary  greatly,  from  one  every  few  days  to  many  daily. 

In  one  case  ^  three  to  five  spittoonfuls  crowded  with  casts  were  brought  up  daily,  and  in 
another'*  the  patient  stated  that  he  expectorated  "quarts"  during  an  illness  of  two  months' 
duration. 

The  number  expectorated  varies  as  a  rule  with  the  extent  of  the  disease ;  with 
the  rapidity  with  which  the  casts  re-form  ;  and  with  the  ease  with  which  they  can 
be  expelled,  and  this  in  turn  depends  on  the  looseness  of  their  attachment  to 
the  walls  of  the  bronchi  and  upon  the  strength  of  the  patient.  It  is  probable 
when  the  casts  are  numerous  and  the  dyspnoea  great  that  many  tubes  are 
involved. 

The  expectoration  of  the  casts  is,  as  a  rule,  attended  with  difficulty,  but 
sometimes  they  are  brought  up  without  effort  or  seiious  discomfort.  One  odd 
fact  is  worthy  of  note,  that  they  are  not  infrequently  expectorated  more 
abundantly  at  night. 

In  a  case  under  my  own  observation,"  what  appeared  to  be  an  asthmatic  paroxysm  occurred 
with  perfect  regularity  about  2  a.m.  every  night,  which,  after  lasting  an  hour  or  Uvo,  ter- 
minated with  free  expectoration  of  mucopurulent  secretion  in  which  the  casts  were  found. 

Haemoptysis  used  to  be  regarded  as  a  common  symptom  of  the  disease,  but 
it  does  not  appear  to  occur  in  more  than  one-third  of  all  the  cases.  It  is  not 
rarely  entirely  absent,  and  often  consists  of  nothing  more  than  a  few  streaks  of 
blood  upon  the  outside  of  the  cast.    It  may,  however,  be  very  profuse. 

1  wart.  med.  Corrcsp.  BL,  1857.  *  Path.  Soc.  Tram.,  svi.  48. 

»  Sidlo,  rKie»i.?nerf.  ^C?.,  1876,  xxi.  259. 

<  Streets,  Amer.  J.  Med.  Sc.,  N.S.,  Ixxix.  148.  •  West,  loe.  cit. 
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In  Flint's  ^  case  it  was  estimated  that  about  three  pints  of  blood  were  brought  up  within  twenty- 
four  hours.  In  one  of  Chvostek's  ^  cases  the  sputum  consisted  simply  of  clotted  blood,  in  the 
midst  of  which  the  casts  were  found.  Really  profuse  haemoptysis  was  only  recorded  in  6  out 
of  the  51  recent  cases,  and,  in  the  only  one  of  these  that  died,  advanced  phthisis  was  found  post- 
mortem. 

In  most  cases  the  hEemoptysis  stands  in  direct  relation  to  the  expectoration 
of  the  cast,  and  ceases  as  soon  as  it  has  been  got  rid  of. 

Robinson  *  records  a  case  in  which,  with  the  hsemoptysis,  such  severe  epistaxis  set  in  as  to 
require  plugging  of  the  nares. 

The  cases  recorded  are  quite  conclusive  against  the  theory  that  the  hsemop- 
tysis is  due  to  phthisis,  for  phthisis  is  found  with  plastic  bronchitis  where  there 
has  been  no  hsemoptysis,  and  hsemoptysis  may  occur,  and  even  be  profuse,  where 
there  is  no  phthisis.  It  is  probable  that  in  most  cases  the  blood  comes  from 
vessels  of  the  bronchi,  which  have  been  ruptured  by  the  violence  of  coughing. 
There  can  hardly  be  any  doubt  that  this  is  so  in  the  lesser  degrees  of  hsemoptysis, 
and  for  the  more  profuse  no  other  source  has  been  demonstrated. 

Feelings  of  oppression  in  the  chest  and  of  soreness  beneath  the  sternum  are 
common  as  in  other  forms  of  bronchitis,  but  actual  pain  is  unusual  unless  there 
be  pleurisy,  which,  as  stated,  is  a  rare  association.  It  does,  however,  sometimes 
happen  that  the  patient  will  complain  that  each  attack  is  ushered  in  and 
attended  by  pain,  re- 
ferred to  the  region  of 
the  chest  in  which  the 
casts  appear  to  be 
formed. 

Fever. — The  state- 
ments made  as  to  the 
occurrence  of  fever 
vary,  but  it  is  the  rule 
that  the  temperature 
is  raised  in  the  acute 
cases,  and  not  in  the 
chronic,  and  that  too 
in  the  absence  of  any 
complication  in  the 
lung  to  which  the  rise 
of  temperature  could 
be  referred. 


Weil'*  records  a  case  in 
which  the  temperature  rose 
to  104°  on  three  consecutive 
days,  and  Escherich^  an- 
other in  which  the  tempera- 
ture rose  repeatedly  as  the 
casts  were  forming,  and  fell 
at  once  as  soon  as  they  were 
expectorated.  The  accom- 
j)anyiiig  chart  is  taken  from 
the  record  of  a  case  by  Hall  " 


F. 

105° 

104° 
103° 
102° 
101° 
100° 
99° 
98° 

O 

97 
96° 

t 

i 

L 

Fig.  37. 

Temperature  chart  of  fever  accompanying  a  case'of  plastic 
bronchitis,  recorded  by  Hall. 


In  many  of  the  chronic  cases  mention  is  made  of  fever  at  the  commencement,  though  none 
was  present  in  the  subsequent  stages. 

1  Med.  Bee.  N.Y.,  1874,  ix.  41.  «  Allg.  Wienmed.  Ztg.,  1876,  p.  179. 

»  Ht.  Louis,  Med.  and  Surg.  Jour.,  1878,  xxxv.  63.  Gerhardt,  Kinderkr. 

"  D.  med.  Woch.,  1883,  ix.  108.  «  St.  Barthol.  Hosp.  Rep.,  xiii.  125,  1877. 
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The  fever  is  remittent  in  type,  and  may  be  associated  with  sweating  and 
loss  of  flesh,  so  as  to  raise  the  suspicion  of  phthisis,  a  suspicion  only  set  at  rest  by 
the  course  of  the  case.  Sweating  is,  however,  often  the  simple  result  of  the 
violent  coughing,  and  the  general  health  even  in  long-standing  cases  is  frequently 
well  maintained. 

Among  the  occasional  accidents  of  the  disease  are  mentioned  epistaxis, 
probably  the  result  of  coughing,  diarrhoea  and  albuminuria.  The  last  affection] 
though  recorded  in  several  instances,  is  by  no  means  common.  It  may,  I  think] 
in  most  cases  be  referred  to  the  dyspnosa.  At  any  rate  its  occasional  occur- 
rence is  of  no  value  as  indicating  any  relation  between  plastic  bronchitis  and 
diphtheria. 

The  physical  signs,  in  the  absence  of  any  pre-existent  gross  disease  of  the 
chest,  are  very  indeiinite,  often  no  more  than  those  of  the  chronic  catarrii 
from  which  the  patient  suffers.  They  may  be  limited  to  the  part  of  the 
lung  in  which  the  cast  is  formed ;  thus,  for  instance,  locahsed  rhonchus,  sibilus, 
or  even  crepitation  may  be  heard  over  the  seat  of  disease.  Diminution 
or  absence  of  the  breath  sounds  may  give  evidence  of  local  obstruction  to 
the  tabes,  or  dulness  to  percussion,  usually  at  the  bases  behind,  indicate  coUapse 
of  the  lung  or  even  pneumonia. 

FORMS  OF  THE  DISEASE.— The  disease  consists  of  a  paroxysm 
of  dyspnoea  and  cough,  ending  with  the  expectoration  of  casts.  An  attack 
may  consist  of  a  single  paroxysm  only,  but  this  is  very  rare.  As  a  rule 
it  is  made  up  of  many  paroxysms  recurring  at  irregular  intervals.  Both 
paroxysms  and  attacks  vary  very  greatly  in  severity  and  duration,  but  the 
disease  is  especially  liable  to  recur,  though  the  intervals  between  two  attacks 
may  be  considerable,  even  many  years. 

The  cases  are  usually  divided,  according  to  the  severity  and  duration  of 
the  symptoms,  into  acute  and  chronic.  This  distinction,  though  convenient, 
must  not  be  pressed  too  far,  for  in  the  chronic  the  paroxysms  are  often  as 
severe  as  in  the  acute,  while  the  duration  of  the  acute  is  not  rarely  considerable. 

The  affection  is  essentially  of  a  relapsing  nature,  and  in  the  recent  cases  I 
have  collected  I  have  not  found  it  possible  to  make  any  sharp  distinction  between 
the  acute  and  chronic  forms. 

The  acute  attacks  are  characterised  by  greater  severity,  shorter  duration, 
and  higher  mortality.  In  one  form  the  symptoms  are  so  severe  that  death 
occurs  even  before  any  casts  have  been  expectorated,  and  the  diagnosis  is 
not  made  until  the  post-mortem  examination.  Such  cases  occur  chiefly  in  young 
children,  and  the  diagnosis  is  obviously  very  difficult  to  make  from  croup  or 
diphtheria,  except  by  the  fact  that  the  larynx  has  rerdained  free  from  membrane. 
Even  after  death  the  diagnosis  may  still  be  doubtful,  for  the  casts  may  be 
numerous,  and  occupy  all  the  bronchi  and  even  the  trachasa.  This  excessively 
acute  form  is  the  rarest  of  all.  A  few  cases  are  described  by  Fauvel,^  and  in  all 
five  are  mentioned  by  Lebert,^  but  none,  so  far  as  I  am  aware,  have  been  recorded 
distinct  from  croup  or  diphtheria  during  the  last  twenty  years. 

Of  the  other  forms  of  acute  cases,  Lebert  collected  seventeen  instances, 
of  which  four  were  fatal — three  from  suffocation,  among  which  was  included  the 
memorable  case  of  Fagge's,  in  which  death  was  due  to  the  impaction  of  the  cast 
formed  on  one  side  in  the  main  bronchus  of  the  other. 

When  death  does  not  occur,  the  case  may  either  recover  completely,  or  pass 
gradually  into  the  chronic  form. 


*  Men.  dc  la  Soc.  d'obscrv.,  ii.  560. 


*  Loc.  cit. 
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The  chronic  form  of  the  disease  is  by  far  the  most  common.  It  consists 
of  a  succession  of  attacks  of  every  degree  of  intensity  separated  by  very  irregular 
intervals  of  time.  As  a  rule,  as  stated,  the  attacks  are  longer,  the  paroxysms 
less  severe,  and  the  mortality  lower. 

The  access  is  often  very  sudden — that  is  to  say,  it  commences  without  any 
definite  preliminary  symptoms.  In  most,  however,  there  is  a  longer  or  shorter 
catarrhal  stage,  culminating  in  the  paroxysm. 

The  access  sometimes  is  marked  by  one  or  more  rigors,  severe  enough  even  to 
suggest  pneumonia,  of  which  they  may  of  course  indicate  the  onset ;  but  in  the 
absence  of  pneumonia  the  rigors  are  rarely  so  severe,  the  temperature  so  high, 
or  the  patient  so  ill  as  with  that  disease. 

THE  DURATION. — In  speaking  of  duration,  distinction  must  be  drawn 
between  the  duration  of  the  paroxysm,  the  duration  of  the  succession  of  paroxysms 
which  constitute  an  attack,  and  the  duration  of  the  liability  to  the  disease. 

The  paroxysm  is  usually  short,  though  the  symptoms  may  take  some  hours 
in  gradually  working  up  to  it. 

Both  paroxysms  and  attacks  sometimes  show  a  strange  periodicity,  as  in  one 
of  my  own  cases,  where  they  recurred  almost  regularly  at  the  same  hour  every 
night,  or  in  Oppolzer's  ^  and  in  Erik's  ^  cases,  where  they  recurred  every  month 
with  the  catamenia. 

The  attack  thus  constituted  by  a  series  of  paroxysms  may  last  very  variable 
periods,  from  a  few  days  to  many  weeks  or  months.  Even  in  the  same  patient 
the  different  attacks  may  be  of  very  different  duration.  In  a  few  cases  the 
attacks  have  extended  over  many  years. 

Thus  Nicholl's  patient  brought  up  a  cast  almost  every  day  for  7  years,  and  Gumoens'  *  every 
7-1 4  days  for  8  years,  while  "Waldenbui-g's  ^  patient  suflfered  for  4  years,  and  Kischl's^for  10  years 
continuously. 

The  liability  may  last,  it  would  seem,  almost  all  the  life :  thus  Erik's  case 
was  first  affected  at  the  age  of  36,  and  after  suffering  again  at  41  and  42, 
remained  free  until  60,  when  the  old  attack  returned.  In  Walshe's  ^  case  the 
liabiUty  was  known  to  have  persisted  for  14  years.  The  most  remarkable  in- 
stance of  the  kind  is  recorded  by  Kischl,  ^  whose  patient  suffered  on  and  off 
with  gradually  decreasing  intervals  for  25  years,  and  for  the  last  10  years 
almost  continuously.  The  intervals  between  the  attacks,  as  already  stated, 
vary  from  a  few  days  to  many  years.  The  longest  recorded  interval  is  18 
years.^" 

PROGNOSIS. — Lebert  states  that  of  the  acute  cases  50  per  cent,  die,  and 
of  the  chronic  about  30  per  cent.  Of  all  the  oases  recorded,  i.e.,  98,  26  died, 
yielding  a  percentage  rate  of  27.  But  it  must  be  remembered  that  many  of 
these  died  either  of  some  complication  produced  by  the  plastic  bronchitis  or  of 
the  antecedent  disease  upon  which  the  plastic  bronchitis  was  grafted,  as,  for 
instance,  phthisis,  acute  tuberculosis,  or  morbus  cordis.  Thus  of  the  51  recent 
cases,  10  died,  but,  if  the  various  causes  mentioned  be  excluded,  the  mortality  is 
reduced  to  4  in  51,  i.e.,  about  8  per  cent. 

The  prognosis  depends  (1)  upon  the  acuteness  and  extent  of  the  affection, 
which  may  be  judged  by  the  severity  of  the  symptoms ;  the  a,mount  of  fever ;  and. 
the  number  and  size  of  the  casts  : 


1  Loc.  cit.  ^  Loc.  cit. 

■>  Schweizer,  Zeitsch.  f.  Med.,  1854,  p.  478, 
"  Prog.  med.  JVqch.,  1888,  xiii.  69. 
*  Dis.  of  Lungs.  •  ^  Loc.  cit. 


»  Lancet,  Feb.  1855. 
^  Loc.  cit. 


^  Loc.  cit. 

i»  Brik,  loc.  cit. 
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(2)  Upon  the  strength  of  the  patient,  which  is  chiefly  important  as  determin- 
ing the  ease  with  which  the  casts  are  expectorated  : 

(3)  Upon  the  diseases  with  which  it  is  associated,  e.g.,  phthisis,  morbus  cordis 
tuberculosis,  etc.  ' 

Age  has  little  influence  in  modifying  prognosis,  for  though  in  the  young  the 
power  of  resistance  and  the  strength  to  combat  the  disease  are  small,  still  there 
are  many  cases  of  long  duration  recorded  in  children.  As  regards  general  health 
the  prognosis  is  doubtful,  but  even  in  cases  of  long  duration  the  health  and 
strength  are  often  well  maintained. 

Many  cases  get  quite  well  and  have  no  recurrence. 

tnr„f  Mr  Batson,  of  Dorking,  a  young  soldier  28  years  of  age,  who  had  begun  to  expec- 

Fnr  ffr  three  months  before,  and  had  been  discharged  hom  the  army  Is  incurable 

For  five  or  six  months  he  spat  these  oasts.  At  the  time  I  first  saw  him  he  brought  up  a  cupful  of 
casts  of  considerable  size,  daily  without  much  distress  or  hemoptysis.  From  the  defective 
breath  sounds  they  seemed  to  come  from  the  right  base.    His  nutrition  was  mainta  ned  and  Ms 

atZn  f^'T^'  f^''^  T""        "^"^^^  °^  potassium,  began  to  improve 

at  once,  and  in  the  course  of  a  few  weeks  got  quite  well.  The  whole  duration  of  the  attack  was 
about  six  months.  He  remained  under  observation  for  many  months,  I  think  two  or  three  years 
and  had  no  recurrence.  j^"'", 

DIAGNOSIS. — The  positive  diagnosis  can  only  be  made  by  the  expectora- 
tion of  the  characteristic  casts,  but  it  is  necessary  to  exclude  pneumonia  and 
diphtheria,  to  which  the  casts  might  be  secondary. 

1.  h\om  pneumonia  the  diagnosis  is  made  by  the  absence  of  the  characteristic 
fever  symptoms  and  physical  signs. 

2.  From  diphtheria  by  the  absence  of  membrane  on  the  fauces  and  of 
laryngeal  symptoms. 

The  paroxysmal  symptoms  might  further  suggest  asthma,  pneumothorax,  or 
impaction  of  a  foreign  body  in  the  bronchus. 

3.  From  asthma  it  may  sometimes  be  difficult  to  make  the  diagnosis  until 
the  casts  are  discovered. 

4.  ^vom  pneumothorax  the  diagnosis  is  made  by  the  absence  of  the  displace- 
ment of  organs  and  other  physical  signs  of  that  affection. 

5.  From  foreign  bodij  in  the  bronchus,  with  which  of  course  the  attacks  are 
identical,  by  the  history  and  relapsing  nature  of  the  case. 

Where  the  casts  are  large  enough  to  attract  attention  the  diagnosis  is  easy, 
but  in  many  cases  of  slight  degree  the  patients  complain  of  nothing  but  attacks 
of  cough  and  shortness  of  breath  of  irregular  recurrence,  and  the  true  nature  of 
the  case  is  not  recognised  until  plastic  bronchitis  is  thought  of,  and  the  patient 
made  to  expectorate  into  a  vessel  containing  water.  Then  the  characteristic 
branching  casts  are  found  and  the  diagnosis  is  clear. 


Cases. 

1 .  Plastic  Bronchitis  in  a  girl  of  11  years,  the  seventh  attack  in  four  years, 
the  first  at  the  age  of  7  years. 
Extreme  displacement  of  the  heart  and  mediastinum  produced  by  collapse 
of  the  lung,  disappearing  with  the  expectoration  of  the  cast,  but  recurring 
as  each  fresh  cast  formed. 

Ruth  P.,  aged  11  years,  was  admitted  into  the  hospital  witli  plastic  bronchitis,  of  which  she 
had  had  seven  attacks,  the  first  at  the  age  of  7  years.  She  had  been  in  the  hospital  for  the  last 
four  attacks. 

The  present  attack  commenced  oil  Jan.  14,  1907,  with  headache  and  cough.  On  15th  she 
was  at  school,  but  on  the  16th  was  unable  to  leave  bed  ;  she  slept  badly,  had  mucli  headache, 
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vomited  several  times,  complained  of  a  "lump  in  the  throat,"  and  brought  up  some  blood- 
stained sputum. 

The  patient  was  a  well-developed  child,  but  she  looked  Ul  and  sumewhat  dusky,  had  a  tight 
cough,  and  expectorated  a  little  blood-stained  sputum.  The  temperature  was  99°,  the  pulse  140, 
and  the  respiration  36. 

She  complained  of  feeling  a  ' '  lump  in  the  chest "  in  the  upper  part  of  the  left  side 
in  front. 

The  percussion-note  was  greatly  impaired  over  the  whole  left  side,  back  and  front,  and  at 
the  base  behind  was  absolutely  dull.  The  voice-  and  breath-sounds  were  absent  everywhere 
except  in  the  left  interscapular  space,  where  they  were  somewhat  exaggerated.  The  dulness 
was  so  marked  at  the  base  as  to  suggest  fluid,  but  there  was  no  displacement  of  the  heart 
to  the  opposite  side ;  on  the  contrary,  the  apex-beat  was  in  the  fifth  space  one  inch  outside 
the  left  nipple  line,  and  the  resonance  of  the  right  lung  extended  across  the  sternum  to  a  point 
an  inch  and  a  half  to  the  left  of  the  edge  of  the  sternum  at  the  level  of  the  third  rib. 
Corresponding  with  this  the  respiratory  sounds  changed  from  the  somewhat  exaggerated 
sounds  of  the  right  luEg  to  the  defective  sounds  of  the  left.    It  was  evident  that  the  left 


lung  was  contracted  and  the  right  expanded.  This  was  attributed  to  collapse  of  the  left 
lung,  consequent  on  the  occlusion  of  the  left  main  bronchus  by  a  cast. 

On  Jan.  18  the  condition  was  much  the  same,  but  the  breathing  shorter  and  the  duskiness 
greater. 

On  Jan.  19,  at  4  a.m. ,  a  large  cast  was  coughed  up.  It  measured  2^  inches  long  and  the  stem 
was  i  inch  in  diameter.  It  was  brought  up  after  much  coughing  and  great  distress.  The 
temperature  the  evening  before  reached  103°,  but  in  the  morning  after  the  cast  had  been  expec- 
torated fell  to  99 -8°. 

On  Jan.  20  several  more  pieces  of  cast  of  smaller  size  were  brought  up,  along  with  some  muco- 
purulent sputum.  The  apex  of  the  heart  returned  to  the  left  nipple  line,  i.e.,  it  moved  2  inches 
towards  its  normal  place.  The  upper  part  of  the  left  lung  became  resonant  and  the  breath  sounds 
there  distinct  and  accompanied  with  a  little  crepitation.  The  base  behind,  however,  continued  in 
statu  quo,  with  dulness  to  percussion  and  absent  breath-sounds.  Ten  grams  of  iodide  of 
potassium  three  times  a  day  were  now  prescribed. 

Gradually  the  physical  signs  became  much  as  they  were  on  admission,  and  the  heart's  apex 
returned  to  its  former  position  2  inches  outside  the  left  nipple  line.  The  child  became  more 
dusky  and  drowsy,  and  in  the  evening  of  Jan.  22  she  brought  up  another  cast  as  large  as  the 
first,  and  with  it  a  good  deal  of  muco-purulent  expectoration.  The  apex  immediately  returned 
nearly  to  its  normal  place  and  was  felt  half  an  inch  inside  the  nii)plo  lino.  As  before,  the 
whole  left  side  became  resonant,  vocal  resonance  returned,  and  the  breath  sounds  became 
audible  and  were  accompanied  with  some  bronchus  and  crepitation.  At  the  base  behind  as 
before  there  was  still  some  dulness,  and  the  voice-  and  breath-sounds  remained  absent. 

The  child  was  greatly  relieved  and  slept  peacefully  afterwards  for  some  time. 


r 


Fig.  37a. 


176b 


DISEASES  OF  THE  ORGANS  OP  RESPIRATION.      [SeC.  26, 


In  the  course  of  the  next  few  days  the  same  series  of  events  recurred,  the  heart  giadually 
passed  out  again,  dyspnoja  and  duskiness  returned,  until  on  the  28th  another  cast  of  tlie  same 
size  and  character  as  the  others  was  coughed  up,  with  similar  relief  to  the  patient,  and  with  the 
return  of  the  lieart  to  its  normal  position. 

However,  a  few  hours  later  it  was  evident  that  another  cast  was  forming  with  considerable 
rapidity,  for  the  heart  was  moving  outwards  again  and  the  other  physical  signs  returning  and 
midday  on  Feb.  1  another  large  cast  appeared. 

On  Feb.  3  several  small  oasts  were  expectorated,  and  on  the  7th  a  large  one,  each  event 
being  accompanied  by  the  same  changes  in  the  physical  signs  which  have  been  described. 

Up  to  this  time  the  temperature  had  been  very  unstable,  rising  frequently  to  103°,  and  being 
generally  at  its  highest  just  before  the  cast  was  expectorated. 

From  Feb.  7  convalescence  proceeded  without  interruption.  The  temperature  did  not  rise 
again  above  the  normal,  the  heart  continued  in  its  normal  place,  and  the  patient  remained  well. 
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The  casts  were  examined  microscopically  and  bacteriologically,  but  without  any  positive 
result. 

For  some  months  the  child  was  kept  under  observation  and  remained  quite  well. 

2.  Plastic  bronchitis,  very  numerous  casts,  with  hBemoptysis,  lasting  only  a 
few  days. 

The  patient,  a  man  of  45  years  of  age,  had  lived  for  many  years  in  Jamaica.  He  was  a  free 
liver,  and  came  under  his  doctor's  care  for  an  attack  bordering  on  delirium  tremens.  He  became 
much  better  under  treatment,  when  suddenly  he  was  attacked  with  cough  and  haemoptysis  and 
said  that  "  he  was  spitting  up  his  lungs." 

The  hsemoptysis  was  slight  and  the  amount  of  expectoration  small.  It  consisted  chiefly  of 
casts,  of  which  a  considerable  number  were  brought  up.  He  suffered  a  little  from  dyspnoea  or 
cough,  but  there  was  at  no  time  any  symptom  of  suffocation. 

The  temperature  was  not  raised,  there  were  no  signs  of  pneumonia  or  diphtheria,  nor  was  the 
patient  specially  ill. 

The  casts  were  very  numerous,  of  the  normal  composition  and  appearance,  mostly  of  small 
size,  the  largest  measuring  about  IJ  inches  long  and  being  in  the  thicker  part  about  ^  inch  in 
diameter. 
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Tlie  attack  lasted  only  a  few  days  and  then  subsided.  The  patient  was  seen  frequently  for 
the  next  two  months,  but  had  no  return  of  the  affection. 

He  left  the  countiy  again  shortly  after,  apparently  in  good  health,  and  his  subsequent 
history  is  not  known. 

3.  Plastic  Bronchitis  of  short  duration  and  moderate  intensity ;  probably  a 

similar  attack  two  years  before. 

A  strong,  robust  man  of  38,  subject  occasionally  to  rheumatism,  was  attacked  while  at  Monte 
Carlo  with  pain  in  the  chest  beneath  the  sternum  and  with  shortness  of  breath.  A  few  days 
later,  after  a  suuilar  attack,  he  coughed  up  two  lumps  like  macaroni,  white,  stringy,  tough,  and 
streaked  with  blood.  It  felt  as  if  they  came  from  the  seat  of  pain,  and  their  expectoration  gave 
immediate  relief. 

Five  days  later  he  brought  me  two  casts  an  inch  and  a  half-inch  long  respectively.  He 
could  attribute  the  attacks  to  no  cause,  and  had  been  feeling  quite  well  during  the  interval.  It 
is  possible  that  he  had  a  similar  attack  two  years  previously  following  influenza.  He  was  placed 
upon  iodide  of  potassium  and  had  no  return  of  his  symptoms. 

4.  Plastic  Bronchitis  of  twelve  months'  duration  in  a  Child — Death  from 

asthenia.    Post-mortem. — Recent  acute  miliary  tuberculosis  of  lungs. 

Mary  F.,  aged  9,  was  admitted  into  St.  Bartholomew's  Hospital  on  Jan.  19,  1897.  Her 
history  was  as  follows : — 

She  had  been  well  till  twelve  months  ago,  when  she  began  to  cough,  and  brought  up  striiigy 
sputum  like  pieces  of  flesh  ;  the  attacks  came  on  with  a  good  deal  of  dyspnoea  and  were  relieved 
by  the  expectoration  of  these  lumps. 

The  attacks  occun-ed  sometimes  once  a  Aveek  and  sometimes  as  often  as  two  or  three  times 
in  the  day. 

Nine  months  later  she  was  admitted  into  the  hospital,  when  the  diagnosis  was  made  of 
fibrinous  bronchitis. 

•  Three  weeks  ago  she  was  attacked  with  a  gi-eat  deal  of  pain  in  the  right  side,  and  about 
this  time  she  began  to  waste  rapidly.  Two  weeks  ago  she  had  some  haemoptysis  and  had  several 
attacks  subsequently  ;  but  it  had  no  very  definite  relation  to  the  expectoration  of  the  casts. 

The  child  was  very  pale,  feeble  and  ill,  suffering  a  great  deal  from  dyspnoea,  which 
frequently  compelled  her  to  sit  up  in  bed  for  hours  together ;  the  cough  was  very  severe  and 
wearing. 

The  child  was  pigeon-breasted,  and  very  thin ;  the  movements  of  the  chest  were  poor  but 
equal  on  both  sides  ;  fine  crepitation  was  heard  over  the  whole  of  both  lungs,  and  at  the  right 
apex  some  bronchial  breathing  and  bronchophony ;  the  heart  was  natural,  the  sputum  muco- 
puiTilent,  the  temperature  nonnal,  the  pulse  108 ;  the  sputum  was  examined  carefully,  but 
no  tubercle  bacilli  were  found.  On  Feb.  11  she  brought  up  some  casts  after  an  attack  of 
cough  and  vomiting. 

The  child  said  she  knew  she  had  brought  the  casts  up  by  the  bitter  taste  in  her  mouth,  with 
which  she  was  familiar. 

On  Feb.  15  she  brought  up  some  more  casts,  and  again  on  Feb.  23. 

She  failed  rapidly  in  strength,  and  a  day  or  two  later  died  of  exhaustion. 

The  post-mortem  examination  showed  the  following  changes : — 

The  bronchial  glands  were  enlarged  but  not  caseated,  and  there  were  several  enlarged 
glands  at  the  bifurcation  of  the  trachaea.  The  lungs  were  covered  with  fine  adhesions  which 
were  most  marked  at  the  apices  ;  they  were  studded  throughout  with  recent  miliary  tubercles. 

The  bronchi  were  all  somewhat  dilated,  and  contained  mucous  secretion  but  no  casts. 

All  the  other  organs  were  healthy. 

5.  Plastic  Bronchitis  for  many  months  at  irregular  intervals. 

A  man  aged  42,  a  carman,  got  a  cold  in  August  which  he  could  not  shake  off ;  in  October  he 
was  laid  up  by  it  for  six  weeks.  For  ten  days  in  November,  being  then  about  and  at  work,  he 
spat  up  several  casts  about  the  size  of  a  crow  quill.  On  December  31st  he  had  a  sudden  attack 
of  severe  dyspnoea,  lasting  several  hours,  and  similar  attacks  of  moderate  severity  during  the 
month  following. 

Between  the  attacks  he  was  quite  well  and  free  from  all  shortness  of  breath.  When  the 
attack  came  on,  the  breath  became  gi'adually  shorter,  then  the  cough  commenced  and  continued 
till  a  lunij)  or  two  of  blood,  of  the  size  of  a  small  marble,  was  expectorated,  after  which  the 
breathing  got  better. 
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Except  the  original  bronchitis  no  cause  for  his  attack  could  be  traced 
111  ibeptembor  I  saw  him  again.    The  attacks  had  ("onHtinorl  oil  +;~ 
eyevy  three  weeks,  tlie  longest  Siterval  being  eight  weeks  '  ''""'""'S 

bran^ched':''*'  """'^  '"^^^  '''''  ^  i"^^'  ^°"g  °^y.        *  few  only 

rigliUung.*^'°"^^*  ^''""^  "^^'^  i°  the  lower  part  of  the 

Iodide^ of  potassium  was  administered,  but  without  any  marked  effect ;  the  subsequent  addi 
SpJeJ^e^dfiSSrv^a^^^^^^^^^^  most  efficaLus,  but  the  case  shJjJSS.lt 

6.  Plastic  Bronchitis  confused  with  Asthma-Periodical  attacks  daily  at 
2  a.m.  ^ 

A  woman  40  years  of  age,  stated  that  she  had  been  in  good  health  until  attacked  bv 
what  was  called  asthma  two  years  before  she  came  under  observation.  She  had  not  teen  „re^ 
viously  subject  to  bronchitis  or  to  shortness  of  breath,  and  her  symptoms  IveloDed  al  at 
ZTf±''lV^'H  'T'  '^7  gi-'^dually  became  worse,  until  she  was  Cdly  ^ent^fouJ  blur 
flee  fiom  an  attack.  When  under  observation  the  paroxysms  came  on  with  aliost  perfect 
regularity  at  2  a.m.,  the  patient  being  awakened  from  sleep  with  great  dyspLa  ^ 

I  he  attack  was  asthmatic  in  type,  but  there  was  no  cyanosis.  After  lasting  two  or  three 
hours  expectoration  became  free  and  the  paroxysms  gradually  passed  off.  ° 

1-1.  Jiw^''*'f^^'°'ff°^^^^^■'''■'^^^.''^^'*^^^  diagnosis  of  asthma  had  been  made  but 

the  history  of  the  affection  having  developed  only  during  the  last  t.vo  years  and  the  remSable 
periodicity  of  the  attacks  raised  the  suspicion  of  plaltic  bronchitis,  and  in  consequence  the 
sputum  was  careful  y  examined.  This  resulted  in  the  discovery  of  small  but  mSus  casts 
constantly  present  in  the  mucous  sputum.  They  were  small,  grayish  white  mucoi™  in  apS 
ance  and  much  ramified.  The  largest  were  not  thicker  than  a  goose-quill  while  man?^X 
much  smaller.  In  length  they  varied,  the  longest  being  about  2Unches  No  ^ccoun  of 
haemoptysis  was  given,  and  none  occurred  while  the  patient  was  under  observation 

^'Il'^'i         i°  ^""^       V^tient's  general  condition  was  fairly 

satisfactory  although  the  disturbed  rest  at  night  had  made  her  somlwhat  feeble.  The  tempera- 
ture was  not  raised,  nor  was  there  any  sleep-sweating  while  under  observation. 

The  various  drugs  employed  produced  no  effect,  and  the  patient  left  the  hospital  in  statu  quo 
after  six  or  seven  weeks'  treatment.  ^ 

observation^ ^^'^'^^^  '^^^^^  °^  ^^^'^  V^iient  disappeared  from 

7.  A  similar  case  occurred  in  a  man  of  55,  who  for  three  or  four  years  was  awakened  almost 
every  night  by  coughing,  and  coughed  for  ten  to  fifteen  minutes  violently,  until  he  was  relieved 
by  the  expectoration  of  a  lump  of  viscid  substance. 

Except  for  this  he  was  perfectly  weU  and  had  not  been  laid  up  at  any  time.  It  was  suspected 
to  be  plastic  bronchitis  from  the  history,  and  subsequentiy  proved  to  be  so. 

Iodide  of  potassium  gave  him  gi-eat  relief,  and  when  last  seen  he  had  been  quite  free  from  the 
paroxysms  of  coughing  for  two  or  three  months. 

TREATMENT.— The  objects  of  treatment  are — 

1.  To  get  rid  of  the  casts. 

2.  To  prevent  their  reformation. 

3.  To  control  the  symptoms. 

4.  To  deal  with  the  complications  as  they  arise. 

To  fulfil  the  first  indication,  emetics,  e.g.,  antimony  and  ipecacuanha 
have  been  administered,  but  they  increase  the  prostration  and  do  not  appear  to 
hasten  the  expulsion  of  the  cast. 

To  loosen  the  clot,  alkalis  and  alkaline  waters  have  been  recommended,  but  are 
of  no  advantage.  Inhalations  have  been  also  used  for  the  same  purpose;  of 
these  lime  water  has  been  the  favourite  ever  since.  Sax  ^  showed  that  membrane 
and  casts  dissolved  in  it  most  readily.  But  it  is  more  than  doubtful  whether  any 
inhalation  reaches  the  seat  of  the  disease  at  all,  and  if  it  did  it  could  in  most 
cases  do  no  more  than  moisten  the  extremity  of  the  cast.    If  inhalations  do  any 

^  Wienmed,  Tr.,  1886,  xxvii. 
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good,  their  effect  is  most  probably  due  to  the  steam  or  spray,  and  not  to  the 
actual  drug  employed. 

With  the  object  of  controlling  the  morbid  process,  mercurials,  e.g.,  calomel 
or  gray  powder,  have  been  freely  administered,  but  they  seem  to  have  little  it 
any  real  influence  upon  the  disease. 

There  have  been  recommended  besides,  by  one  author  and  another,  counter 
irritants,  expectorants,  sulphur,  acetate  of  lead,  sweet  spirits  of  nitre,  or  even 
bleeding,  but  all  alike  with  equal  inefficiency. 

There  is  one  drug  only  as  to  the  value  of  which  most  observers  are  agreed, 
viz.,  iodide  of  potassium.  This,  exhibited  in  full  doses,  is  held  by  some  to  have 
controlled,  and  by  others  to  have  entirely  cured,  the  affection.  _ 

The  only  instances  of  successful  treatment  are  those  in  which  iodide  of 
potassium  has  been  freely  administered.  This  is  the  line  of  treatment  which  I 
have  always  adopted,  and,  in  the  cases  I  have  had  under  my  own  treatment,  with 
invariable  success. 

The  complications  and  various  symptoms  which  present  themselves  in  the 
course  of  the  disease  must  be  treated  in  the  appropriate  ways  as  they  arise. 


27.  SECONDARY  BRONCHITIS. 

Of  bronchitis  secondary  to  the  affections,  little  need  be  said,  except  to  indicate 
the  chief  points  of  importance  in  each  group. 

I.  Bronchitis  due  to  congestion.— Congestion  may  be  the  result,  as 
already  stated,  either  of  mechanical  obstruction  or  of  collateral  hypersemia.  If 
congestion  produce  any  physical  signs  at  all,  they  will  be  those  of  bronchitis. 

A.  Bronchitis  due  to  mechanical  ohstruction. — The  obstruction  is  caused  by 
the  interference  to  the  exit  of  blood  from  the  pulmonary  veins,  and  might 
therefore  be  due  to  the  pressure  upon  them  of  a  mediastinal  tumour,  aneurysm, 
or  new-growth,  but  its  commonest  cause  is  disease  of  the  heart.  This  is 
only  to  be  expected,  when  it  is  remembered  that  the  bronchial  veins  are  in 
close  connection  with  both  sides  of  the  heart— with  the  right  through  the  vena 
azygos  and  vena  cava,  and  with  the  left  through  the  free  anastomosis  between 
the  bronchial  and  pulmonary  veins. 

Among  diseases  of  the  heart,  the  obstruction  might  occur  with  any  affection 
of  the  left  side,  e.g.,  with  the  fatty  heart  of  old  people,  with  the  later  stages 
of  aortic  disease,  with  acute  or  chronic  pericarditis,  or  with  the  muscular 
degeneration  due  to  acute  fevers  and  other  general  causes. 

It  is  most  frequently  the  result  of  disease  of  the  mitral  valve.  Indeed, 
in  mitral  disease,  the  first  symptoms  which  bring  the  patient  to  the  doctor  are 
often  pulmonary  rather  than  cardiac.  In  mitral  stenosis  especially  the 
pulmonary  symptoms  may  be  so  marked  as  to  mask  the  cardiac,  and  even 
cause  the  mitral  disease  to  be  overlooked,  and  they  may  be  brought  on  not  only 
by  exposure  or  cold,  but  even  more  certainly  by  over-exertion  and  fatigue. 

The  expectoration  in  these  cases  is  moderate  in  amount.  Hasmoptj'-sis  is 
not  uncommon,  the  sputum  being  either  simply  streaked  with  bright  blood, 
or  containing  dark  lumps  which  sink  in  water ;  the  former  comes  from 
ruptured  vessels  in  the  bronchi,  the  latter  from  the  vesicles  of  the  lung.  The 
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dark  lumps  are  altered  blood,  and  come  from  lobules  of  the  lunK,  into  which 
the  distended  vessels  have  given  way.  If  many  vessels  burst,  the  luemorrhace 
IS  more  abundant,  and  besides  the  lumps,  the  sputum  contains  bright  blood 
mmgled  with  air  bubbles.  The  corresponding  pathological  condition  of  the 
lung  is  that  of  infarct,  and  this  may  be  of  sufficient  size  to  yield  physical 
signs.  f  J  ^'^ 

The  progrnosis  with  morbus  cordis  varies  according  as  the  bronchitis  is  an 
early  or  late  complication ;  if  late,  and  associated  with  general  dropsy  the 
prognosis  is  bad;  but  if  early,  and  without  other  signs  of  venous  obstruction 
the  prognosis  is  good  ;  nor  does  the  expectoration  of  the  small  dark  lumps  modify 
It  much,  for  such  clots  are  often  brought  up  at  intervals  for  years  without  harm 
More  profuse  hemoptysis  is  of  graver  import,  but  I  have  seen  a  considerable 
amount  of  bright  blood  brought  up  for  two  or  three  days  together,  from  time 
to  time,  without  much  distress  or  sufficient  dyspnoea  to  keep  the  patient  in  bed 
Jiven  in  the  later  stages  of  morbus  cordis,  both  aortic  and  mitral,  and  in  what  seem 
at  the  time  to  be  desperate  cases,  the  haemoptysis  may  subside,  the  si<ms  of 
infarct  disappear,  and  recovery  from  the  lung-symptoms  occur. 

B.  Bronchitis  due  to  collateral  hypercemia.— Under  this  term  are  included 
two  groups  of  cases. 

In  the  one  group  the  hyperaemia  is  of  the  nature  of  a  reactive  inflammation 
caused  by  the  irritation  of  some  local  lesion ;  the  bronchitis  will  then  be  localized 
or  diffuse  according  as  the  lesion  is  limited  to  one  spot  or  disseminated  through 
the  lung ;  thus  bronchitis  localized  to  the  apex  may  be  the  earliest,  and  perhaps  for 
some  time  the  only,  sign  of  commencing  phthisis,  or  again  a  general  bronchitis 
may  be  the  only  localizing  evidence  of  the  disseminated  lesions  of  o-eneral 
tuberculosis  or  of  secondary  cancerous  growths  in  the  lung.  ^ 

In  the  other  group  of  cases  the  collateral  hyperemia  is  more  of  the  nature 
of  a  physiological  than  of  a  pathological  process.  When  the  respiratory  function 
of  any  part  of  the  lung  is  impaired  or  abolished,  the  rest  of  the  lungs  endeavom-s 
to  supply  the  deficiency ;  the  extra  work  thrown  on  these  parts  must,  if  they 
are  to  be  equal  to  the  demand  made  upon  them,  be  associated  with  increased 
blood-supply— that  is,  with  congestion.  If  the  work  demanded  be  more  than  they 
can  do,  the  physical  signs  of  overwork,  that  is,  of  bronchitis,  will  appear. 

How  far  compensation  can  be  carried  depends  upon  the  extent  of  the  lesion 
and  upon  the  rapidity  of  its  development.  If  the  lesion  develop  slowly,  as  in 
chronic  phthisis,  it  is  remarkable  how  large  an  amount  of  disease  may  exist 
■without  grave  symptoms. 

In  acute  pneumonia,  on  the  other  hand,  where  a  large  part  of  the  lung  is 
suddenly  thrown  out  of  gear,  the  respiration  is  greatly  embarrassed  and  the  signs 
of  congestion  or  bronchitis  often  develop  in  the  other  parts  of  the  luno'.  °In 
young  and  healthy  persous,  fortunately,  this  does  not  often  happen,  but  it  is 
of  frequent  occurrence  in  the  aged  and  in  patients  debilitated  by  disease  or  other 


causes. 


When  bronchitis  develops  under  these  conditions,  as  a  complication  of  acute 
pneumonia,  it  is  of  the  gravest  possible  import,  and  is  usually  the  precursor  of 
death,  but  if,  on  the  other  hand,  pneumonia  develop  in  the  course  of  bronchitis, 
the  prognosis  is  not  necessarily  so  grave.  In  the  former  case  the  bronchitis 
means  the  breakdown  of  the  lungs,  or  failing  compensation ;  while  in  the  latter 
case,  though  a  serious  complication,  it  does  not  have  this  significance. 

Similarly  very  large  effusions  may  be  met  with  in  the  pleura,  which  having 
formed  slowly  have  produced  but  slight  symptoms,  while  with  much  smaller 
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effusions  which  have  developed  rapidly,  the  respiration  may  be  greatly  embar- 
msTed  If  under  these  circumstances  the  signs  of  bronchitis  arise  m  the  opposite 
luno-  thev  become  the  indication  for  immediate  paracentesis. 

In  like  manner,  distension  of  the  abdomen  from  any  cause  may  lead  to 
respiratory  embarrassment.  This  it  does  by  interfering  with  the  movements  of 
the  diaphragm  and  lower  ribs,  by  reducing  the  actual  thoracic  capacity  from 
the  displacement  upwards  of  the  diaphragm,  and  lastly  by  the  collapse  which 
occurs  in  the  bases  of  the  lungs.  If  in  such  cases  bronchitis  arise  it  becomes  the 
indication  for  the  immediate  relief  of  the  abdominal  distension  if  that  be  possible  ; 
for  paracentesis  where  ascites  is  the  cause,  and  for  puncture  of  the  bowel  or  other 
measures  if  there  be  tympanites.  In  the  same  way,  bronchitis  may  arise  m  the 
course  of  an  ovarian  tumour,  both  with  or  without  ascites,  and  it  would  ratHer 
be  an  indication  than  a  contra-indication  for  operation.  ,  ■  i,  t 

I  have  also  met  with  bronchitis  in  the  last  weeks  of  pregnancy,  which  i 
believe  admits  of  the  same  explanation,  for  it  resisted  all  the  ordinary  methods 
of  treatment,  and  was  immediately  relieved  by  parturition. 

2.  Bronchitis  in  the  course  of  fever.— In  the  specific  fevers  bronchitis 
is  of  frequent  occurrence.  ^  s-  a- 

In  measles  it  is  so  common  as  to  form  an  almost  essential  part  of  the  disease, 
and  to  constitute,  with  the  complications  to  which  it  leads,  m  many  cases  the 
chief  or  only  cause  of  anxiety. 

Almost  the  same  may  be  said  of  influenza.  i  ■  -i, 

In  typhoid  fever,  again,  most  cases  suffer  at  some  time  during  their  illness 
with  bronchitis.  It  commonly  develops  in  the  second  or  third  week  of  the  fever, 
but  it  is  not  as  a  rule  severe  enough  to  modify  much  the  course  of  the  case.  It 
may,  however,  be  an  early  complication,  and  then  lead  to  difficulty  in  the 
diagnosis. 

For  instance,  a  young  maiiied  woman  was  taken  suddenly  ill  with  acute  fever,  and  when 
seen  two  days  later  presented  the  signs  of  acute  general  bronchitis,  but  with  a  temperature  ot 
104.  The  diagnosis  of  pneumonia  natui-ally  suggested  itself,  but  no  conclusive  physical  signs 
were  ever  found,  and  in  a  few  days  the  characteristic  signs  of  typhoid  fever  mamfested  them- 
selves. The  case  ran  its  ordinary  course  and  ended  m  recovery.  r  ,  ,  -j 
In  another  case,  which  was,  it  was  thought,  well  advanced  m  convalescence  from  typhoid 
fever,  acute  bronchitis  suddenly  set  in  ;  the  temperature  rose  and  became  of  a  hectic  type  mth 
considerable  daily  remissions.  The  suspicion  arose  of  acute  pu  monary  mischief,  possibly  of  a 
tubercular  nature,  and  for  this  reason  I  was  asked  to  see  it.  I  thought  it  to  be  simply  a  case  of 
relapse,  complicated  with  acute  general  bronchitis,  and  the  subsequent  course  proved  it  to  be  so. 
As  in  the  previous  case,  recovery  took  place. 

A  small  number  of  cases  of  typhoid  fever  die  of  acute  congestion  of  the  lungs, 
with  the  signs  of  general  bronchitis,  and  post-mortem,  beyond  oedema  and  collapse 
of  the  bases  no  other  lesions  than  those  of  bronchitis  are  found. 

Such  a  condition  is  common  in  all  fevers  with  high  temperature,  and  even 
as  the  result  of  high  temperature  alone,  as  in  sunstroke  and  rheumatic 
hyperpyrexia.  In  typhus  fever  congestion  of  the  lungs  is  one  of  the  most 
frequent  causes  of  death,  and  hardly  any  case  escapes  without  suffering  from  it 
in  some  degree. 

In  all  these  cases  of  high  temperature  the  question  may  fairly  be  raised 
whether  the  acute  congestion  does  not  depend  in  great  measure  upon  the  heart 
rather  than  the  lungs.  As  an  argument  in  favour  of  this  view  may  be  quoted 
the  rapid  improvement  both  in  the  physical  signs  in  the  chest  and  in  the  patient's 
general  condition  which  follows  the  use  of  the  cold  bath.  Thus,  a  patient 
deeply  cyanosed  and  unconscious,  with  rales  of  all  kinds  over  the  chest,  is  placed 
in  the  cold  bath,  and  in  a  few  minutes  the  colour  improves,  the  cyanosis  passes 
off,  consciousness  returns,  and  the  rales  may  completely  vanish. 
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It  is  in  this  respect  that  an  unduly  rapid  pulse,  as  well  as  an  unduly  rapid 
rate  oi  respu-ation,  is  regarded  as  a  sign  of  bad  omen  in  severe  fevers. 

Althoug-li  bronchitis  may  occur  with  any  fever,  it  is  most  common  with  the 
acute  exanthemata,  and  this  association  of  bronchitis  with  acute  skin  eruntions  is 
observed  also  in  cases  which  do  not  belong  to  the  group  of  fevers  at  all  Thus  it 
has  been  met  with  m  ordinary  acute  erythema,  or  with  the  roseola  of  syphilis  • 
and  like  asthma  it  has  been  connected  with  the  sudden  disappearance  of  an  erun- 
tion,  acute  or  chronic,  as,  for  instance,  eczema,  psoriasis,  or  urticaria.  All  these 
cases  are,  however,  of  interest  rather  than  importance.  They  are  by  some 
regarded  as  vas^omotor  neuroses,  and  are  placed  in  relation  with  those  curious 
conditions  m  the  skin  which  have  been  described  as  angeio-neurotic  cBdema 
AsSima  '■^^^'^"''^      ^^^^^         ^ill  be  found  in  the  section  dealing  with 

The  possible  causes  of  bronchitis  in  specific  fevers  are  three— 

1.  Acute  failui-e  of  the  heart,  producing  acute  congestion  of  the  lungs  This 

has  already  been  spoken  of. 

2.  Direct  irritation  of  the  bronchial  mucous  membrane  by  some  toxic  sub- 

stance circulating  in  the  blood.  This  view  is  only  supported  by  the 
analogy  of  the  irritative  effects  experimentally  produced  by  the  adminis- 
tration of  cantharides  in  animals. 
Infection  of  the  bronchial  mucous  membrane  by  pathogenic  organisms 
either  the  specific  organism  of  the  fever  itself,  e.g.,  Eberth's  bacilH  in 
typhoid  fever,  Loffler's  bacilli  in  diphtheria,  etc.  {homologous  infection)  or 
some  of  the  cpramoner  non-specific  organisms,  like  the  streptococcus,  or 
pneumococcus,  introduced  probably  from  the  mouth  or  throat  {heterologous 
infection).  So  far  as  observation  goes  at  present  the  latter  appears  to 
be  the  more  frequent  occurrence. 

If  this  be  so,  nothing  is  more  likely  to  reduce  the  liabDity  both  to  bronchitis  and 
pneumonia  in  fevers  than  the  careful  and  frequent  cleansing  of  the  mouth  and  pharynx 
by  antiseptic  washes  and  sprays. 

We  may  probably  correctly  apply  to  bronchitis  Kanthack'si  and 
Horton  Smith's  conclusions  in  relation  to  broncho-pneumonia,  and 
regard  the  bronchitis  occurring  in  the  course  of  specific  fevers  as  due  in 
most  cases  to  heterologous  infection,  i.e.,  to  some  other  than  the  specific 
organism  of  the  fever. 

Kanthack  and  Horton-Smith's  results — 


1.  Diphtheria 

2.  Influenza 

3.  Tuberculosis 


'Diphtheritic  (diphtheria  bacillus,  heterologous  infection). 
Pyococcal  (rare — heterologous  infection). 
Mixed— 1.  Diphtheritic  and  ^joaoccaX— {mixed  infection). 

2.  Influenzal  ,, 

3.  Tubercular     ,,  ,, 

4.  Typhoid         pyococcal  {heterologous). 

5.  Scarlet  fever  1 

6.  Measles        \  pyococcal  (provisionally),  heterologous. 

7.  Pertussis  ) 

3.  Bronchitis  in  the  course  of  general  diseases. 

1.  Gout. — The  bronchitis  which  occurs  with  gout  is  of  the  chronic  recurrent 
form^  and  affects  the  large  tubes.  It  may  precede  or  follow  an  acute  attack, 
or  develop  in  the  course  of  it.    In  gouty  patients  a  morning  cough  with  the 

1  St.  Bm-thol.  Hosp.  Hep.,  1896,  p.  51. 
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expectoration  of  a  small  amount  of  yellow  phlegm  is  common,  and  it  is  often 
at  once  relieved  by  an  outburst  of  gout  in  the  joints,  or  yields  readily  to  the 
ordinary  gout-remedies.  Many  patients  recognise  the  association  themselves, 
and  by  acting  on  the  hint  stave  off  the  attack  in  the  joints. 

Crystals  of  uric  acid  have  been  described  in  the  bronchial  mucous  mem- 
brane, but  the  observation  has  not  been  sufficiently  confirmed.  Urate  of  soda 
crystals  in  the  smaller  bronchi  were  recorded  by  Bence  Jones,  but  this  observation 
is,  I  think,  unique. 

Bronchitis  stands,  as  already  stated,  in  frequent  relation  with  psoriasis  and 
eczema,  and  they,  as  well  as  albuminuria,  are  not  infrequently  associated  with 
gout,  and  may  yield  to  the  same  remedies. 

2.  Alcohol. — Chronic  bronchitis  is  very  common  in  chronic  alcoholism.  It 
may  be  the  direct  effect  of  drink — as  there  is  reason  to  consider  the  chronic 
pharyngitis  and  laryngitis  of  drunkards  is — but  in  many  cases  it  is  the  result 
of  chills,  incurred  while  drunk,  to  which,  owing  to  the  effect  of  alcohol  upon  the 
skin,  drunkards  are  especially  liable,  aggravated  by  the  general  failure  of 
health,  and  by  the  degeneration  in  the  heart's  vessels,  to  which  alcoholism  leads. 

3.  Rheumatism  and  rheumatic  fever. — In  rheumatic  fever,  bronchitis  is  a 
rare  complication,  but  chronic  bronchitis  is  not  infrequently  associated  with 
chronic  i-heumatism  as  it  is  with  gout. 

4.  Syphilis. — The  association  between  the  acute  exanthemata  and  bronchitis 
has  been  already  mentioned,  but  there  is,  it  is  stated,  a  special  tendency  to 
chronic  bronchitis  in  the  chronic  forms  of  syphilis,  and  that  independently  of 
any  lesion  in  the  lungs.  I  cannot  say  that  I  can  endorse  this  from  my  own 
observation. 

5.  Ague. — Bronchitis  may  occur  in  the  course  of  severe  ague  in  the  same 
way  as  it  arises  in  high  fever,  and  from  the  same  causes;  but  a  form  of  inter- 
mittent bronchitis  is  described  as  occurring  in  ague-districts,  and  in  persons 
who  have  suffered  from  ague,  which  yields  to  quinine  and  has  been  regarded  as 
due  to  the  malarial  poison.  I  do  not  know  of  any  examinations  of  the  blood  in 
these  cases  to  show  the  presence  or  absence  of  the  malarial  parasite. 

6.  Bright's  Disease. — With  parenchymatous  nephritis  bronchitis  is  common. 
It  is  usually  associated  with  general  dropsy,  and  is  in  many  cases  rather  an 
oedema  of  the  bronchi  and  lung  than  an  inflammation.  If  severe,  it  is  a 
serious  complication,  and  often  the  cause  of  death. 

With  interstitial  nephritis  or  granular  kidney,  bronchitis  is  often  chronic 
and  affects  the  large  tubes  chiefly.  It  may  be  connected  with  the  degeneration 
of  the  bronchial  vessels  as  part  of  the  general  arterio-capillary  changes.  Where 
the  heart  fails,  as  it  often  does  in  the  later  stages  of  the  disease,  bronchitis 
will  develop,  as  in  other  forms  of  heart  failure.  In  the  condition  of  chronic 
ura3mia,  it  may  very  likely  be  of  toxic  origin. 

7.  Pregnancy. — Bronchitis  is  not  an  altogether  uncommon  complication  in 
pregnancy,  and  may  be  due  to  the  lungs  being  unable  completely  to  meet  the 
double  demand  made  upon  them  by  the  requirements  of  the  foetus  as  well  as  of 
the  mother.  In  the  later  weeks  especially,  where  there  is  g-reat  abdominal  disten- 
sion, it  may  be  due,  as  already  stated,  to  the  mechanical  results  of  compression. 
If  there  be  morbus  cordis,  bronchitis  is  especially  likely  to  develop,  and  it  may  be 
the  first  sign  of  the  cardiac  failure  which  is  to  ensue  after  parturition. 

If  severe  bronchitis  be  present  at  the  time  of  parturition,  it  may  offer  a  serious 
impediment  to  dehvery,  owing  to  the  difl&culty  of  holding  the  breath  so  as  to  assist 
the  movements  of  expulsion.  If  there  be  great  cyanosis  or  very  violent  coughing, 
bronchitis  may  lead  to  abortion,  but  in  milder  cases  it  has  no  definite  effect  upon 
the  course  of  the  pregnancy. 
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8.  Asthma. — In  idiopathic  asthma  the  bronchitis  follows  the  paroxysm,  and  is 
caused  by  it,  but  paroxysmal  dyspnoea,  asthmatic  in  type,  may  arise  in  the  course 
of  any  bronchitis.  These  attacks  are  no  doubt  largely  dependent  upon  the 
obstruction  of  the  tubes  by  secretion,  and  are  relieved  by  free  expectoration.  In 
plastic  bronchitis  such  attacks  are  the  rule,  and  pass  oif  as  soon  as  the  casts  are 
expectorated. 

Hay-asthma  comes  rather  into  the  next  category  of  bronchitis,  viz.,  that  due 
to  direct  irritation,  unless  both  the  asthma  and  bronchitis  should  prove  to  be  of 
bacterial  origin,  as  is  not  unlikely. 

9.  Mechanical  Irritation. — The  bronchitis  which  is  so  frequent  in  certain 
occupations  is  caused  by  the  direct  irritation  of  the  mucous  membrane  by  the 
substances  employed.  It  leads  sooner  or  later  to  organic  changes  in  the  lungs, 
and  will  be  more  fully  discussed  under  the  heading  of  pneumono-koniosis. 

The  treatment  of  the  forms  of  secondary  bronchitis  is  modified  only  by  the 
causes  upon  which  the  affection  depends,  but  it  is  often  surprising,  as,  for  instance, 
in  gout,  how  quickly  an  attack,  which  has  resisted  the  ordinary  remedies,  sub- 
sides so  soon  as  the  predisposing  cause  has  been  recognised  and  appropriately 
treated. 

28.  BRONCHIECTASIS. 

Bronchiectasis  is  essentially  a  simple  dilatation  of  a  bronchial  tube,  and  its 
structure  is  therefore  the  same  as  that  of  a  bronchus.  On  the  surface  is  the  base- 
ment membrane  covered  with  epithelium,  often  still  retaining  its  cilia,  while  in 
the  deeper  substance  the  muscular  and  elastic  tissue  and  cartilages  are  found,  and 
though  in  old  bronchiectases  there  may  be  no  cilia  and  even  no  cartilage  left, 
still  the  basement  membrane  persists,  and  may  be  traced  as  a  continuous  lining 
over  the  whole  cavity. 

There  ought,  therefore,  to  be,  one  would  suppose,  but  little  difficulty  in  decid- 
ing what  is  and  what  is  not  dilatation  of  the  bronchial  tube  ;  but  great  confusion 
has  been  introduced  by  the  use  of  the  term  to  include  certain  chronic  cavities  in 
the  lung,  lined  with  a  smooth  membrane  without  any  trace  of  basement  membrane  ; 
and  though  some  of  the  cavities  may,  it  is  true,  have  taken  origin  from  a  dilated 
bronchus,  most  of  them  are  due  to  other  causes.  It  would  tend  greatly  to  clearness 
if  such  chronic  cavities  were  described  by  some  other  name,  and  the  term  bronchiec- 
tasis reserved  exclusively  for  those  cavities  the  nature  and  origin  of  which  is  certain 

Bronchiectasis  is  generally  divided  into  three  varieties — the  cylindrical,  the 
saccular,  and  the  trabecular.  The  cylindrical  is  nearly  always  a  true  bronchi- 
ectasis, the  saccular  frequently,  the  trabecular  generally  not. 

If  the  trabecular  variety — the  false  bronchiectasis  of  Grainger  Stewart  ^ — be 
excluded,  bronchiectasis  is  by  no  means  a  common  affection.  When  met  with  it 
is  most  frequently  associated  with  two  conditions,  viz.,  chronic  bronchitis  and 
fibrotic  changes  in  the  lung.  It  affects  usually  the  medium  and  small  tubes, 
rarely  the  large,  and  on  the  whole  is  most  frequent  in  the  lower  lobes. 

In  the  slighter  forms  it  can  only  be  detected  by  carefully  splitting  up  the 
bronchi  with  scissors. 

Bronchiectasis  occurs  also  as  an  acute  and  a  chronic  affection,  the  acute  being 
most  frequent  in  children  and  the  chronic  in  adults ;  and  while  in  the  former  the 
walls  are  but  little  altered,  in  the  latter  the  changes  are  considerable. 

*  Edin.  Med.  Jour,,  xiii.  246. 
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Accoi'ding  to  the  condition  of  the  walls  the  cases  of  bronchiectasis  have  been  placed  in  four 
groups  (Biermer).^  ,  . 

1.  Ectasis  with  simple  catarrhal  swelling  and  relaxation  of  the  bronchial  walls,  a  torm 
usually  met  with  in  children  in  connection  with  bronchitis  and  disappearing  as  the  bronchitis 

p£lrSS6S  off  ' 

2.  Ectasis  with  hypertrophied  walls,  the  mucous  membrane  being  thick,  vascular,  velvety, 
and  occasionally  villous,  and  the  glands,  cartilages,  connective  tissue,  and  even  the  elastic  tissue 
increased.  This  form  occurs  usually  in  the  medium  tubes,  and  is  generally  cylindrical  or 
spindle-shaped. 

3.  Ectasis  with  thin  atrophied  walls,  most  frequent  in  the  saccular  or  ampullary  form,  but 
met  with  occasionally  in  the  cylindrical  ectasis  of  small  tubes. 

4.  Ectasis  with  trabecular  degeneration  in  which  the  essential  structures  of  the  walls  atrophy 
and  disappear,  their  place  being  taken  by  fibrous  tissue. 

For  the  purpose  of  description  the  ordinary  classification  into  cylindrical, 
saccular,  and  trabecular  bronchiectasis  is  the  most  convenient. 

I.  Cylindrical. — In  the  cylindrical  form,  as  the  name  implies,  the  dilatation 
involves  the  whole  circumference  of  the  tube  and  extends  some  distance  along  it, 
having  often,  however,  a  fusiform  rather  than  a  strictly  cylindrical  shape.  It  may 
be  widespread  throughout  the 
whole  lung,  commencing  in 
the  medium  bronchi  and  ex- 
tending even  to  the  periphery, 
where  it  may  terminate  in  a 
globular  enlargement.  The 
affected  tube  is  often  two  or 
three  times  its  normal  calibre, 
and  some  of  the  smaller  ones 
may  measure  even  ^  to  |-  an 
inch  in  diameter.  The  dilata- 
tion is,  however,  usually  more 
limited,  involving  the  tubes  in 
a  part  only  of  one  lung  or  it 
may  be  of  both,  but  it  is  often 
restricted  to  the  divisions  of 
one  tube  or  even  to  a  single 
bronchus. 

The  dilatation  may_bejini:_ 
forrnTbiit Is" hot  infrequently 
moniliform,  i.e.,  a  successive 
series  of~fusiform  dilatations 
are  present,  the  tube  between 
preserving  its  normal  calibre. 

The  walls  are  usually  thickened 
and  the  mucous  membrane  in  a  con- 
dition of  acute  or  chronic  catan-h, 
sometimes  swollen,  vascular,  and 
spongy,  at  other  times  atrophied,  as  in  some  forms  of  chronic  bronchitis,  the  strands  of  fibrous 
and  muscular  tissue  being  unduly  prominent  and  forming  a  coarse  meshwork  between  which  the 
tube  may  be  pouched.  In  other  cases  the  walls  may  be  thin  and  almost  transparent,  or  they 
may  appear  but  little  altered  from  the  normal. 


Fig.  38. — Acute  cylindrical  bronchiectasis  in  an  adult.' 


1  Virch.  Arch.,  xix.,  1860. 

2  Taken  from  a  specimen  (1679)  in  the  museum  of  St.  Bartholomew's  Hospital.  It  was 
obtained  from  the  body  of  a  young  man  who  died  on  the  ninth  day  of  an  attack  of  acute 
pneumonia.  There  was  nothing  in  the  liistory  or  in  the  condition  of  the  bronchi  which 
suggested  any  previous  disease  of  the  lung.  The  lung  is  in  a  condition  of  gray  hepatisation. 
The  coats  of  the  bronchi  are  thin. 


186 


DISEASES  OF  THE  ORGANS  OF  RESPIRATION.      [Sec.  28, 


The  lung  tissue  around  tlie  dilatation  presents,  as  a  rule,  the  lesions  associated  with  chronic 
bronchitis,  viz. ,  emphysema  and  partial  collapse,  but  it  may  appear  normal,  or  at  other  times 
be  somewhat  fibrotic. 

In  its  acute  form  this  variety  has  been  most  frequently  described  in  children 
who  have  died  during  bronchitis  or  whooping  cough.  The  greater  frequency  in 
children  may  be  apparent  only  owing  to  the  much  higher  mortality  of  bronchitis 
in  them,  but  it  is  probably  real,  on  account  of  the  smaller  resistance  which  their 
bronchial  tubes  offer  to  disease. 

It  is  also  met  with,  though  nuich  more  rarely  in  the  adult,  both  with 
bronchitis  and  with  inflammatory  lung  changes. 

In  chronic  cases  where  there  is  much  fibroid  induration,  the  cylindrical  and 
the  saccular  forms  are  often  associated  together  in  the  same  lung,  and  the 
distinction  between  them  becomes  of  little  importance. 

In  some  cases  the  bronchiectasis  is  very  extensive  and  present  in  almost  all 
parts  of  the  lung,  so  that  the  lung  looks  as  if  riddled  with  small  cavities.  These 
cavities  prove  in  most  instances  to  be  dilated  bronchioles,  and  the  condition  has 
accordingly  been  described  as  Bronchiolectasis.  These  cases  are  all  very  rare, 
^nd  so  far  as  is  known  are  met  with  only  in  young  children. 


■  "1 


Fig.  39. — Acute  bronchiolectasis  (Dr.  Morley  Fletcher).  The  figure  shows  the  honeycomb  appear 
ance  of  the  whole  lung.  This  was  due  to  small  cavities,  which  proved  to  be  dOated  bron- 
chioles. On  the  surface  some  of  these  cavities  projected  and  looked  like  buUse.  There  was 
no  evidence,  even  on  careful  microscopical  examination,  of  tubercle  or  of  broncho-pneumonia. 

{This  figure  is  better  viewed  sideways.) 

An  excellent  example  of  this  condition  is  recorded  by  Dr.  Morley  Fletcher.'  It  was  met  with 
in  a  child  aged  3  years,  who  died  of  acute  bronchitis. 

Two  good  instances  of  the  same  condition  are  recorded  by  Dr.  Sharkey. - 
1.  In  a  child  of  2  years  of  age,  who  died  twelve  days  after  an  attack  of  diphtheria.  Small 
hard  patches,  somewhat  pigmented,  were  disseminated  through  the  lungs,  the  centre  of  each 
occupied  by  a  dilated  bronchus,  the  walls  of  the  affected  bronchi  were  infiltrated  with  small 
cells,  and  the  infiltration  had  extended  to  the  adjacent  inter-alveolar  tissue. 


1  PatJi.  Soe.  Trans.,  1901. 
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2.  In  a  child  of  4  years  of  age,  who  had  suffered  from  cough  for  four  months,  the  lungs  were 
hulky  and  the  surface  showed  numerous  small,  round,  bladder-like  elevations,  which  coi-responded 
with  small  cavities.  A  similar  condition  to  that  on  the  surface  existed  throughout  the  whole  of 
both  lungs.  The  cavities  were  minute,  the  largest  the  size  of  a  pea,  with  smooth  walls,  and 
containing  either  air  only  or  frothy 
mucus.  Microscopical  examination 
proved  these  cavities  to  be  dilated 
bronchioles,  the  walls  of  which  were 
infiltrated  with  small  cells.  The 
larger  bronchi  were  unaffected.  The 
rest  of  the  lungs  contained  numerous 
patches,  of  broncho-pneumonia,  with 
collateral  emphysema. 

In  another  case,  recorded  by  Dr 
Tooth, 1  the  honeycomb  appearance 
of  the  lung,  which  was  similar  to 
that  described  in  the  other  cases, 
proved  on  microscopical  appearance 
to  be  due  not  to  simple  bronchiectasis, 
but  to  actual  cavities  of  minute  size, 
produced  by  the  breaking  down  of 
small  patches  of  broncho-pneumonia, 

2.  Saccular  (Turtle- 
lung  —  Gruyere  -  cheese  - 
lung). — The  saccular  variety 
is  more  commonly  met  with  in 
the  form  of  globular  pouches  at 
the  periphery  of  the  lung  or 
irregularly  distributed  through 
the  whole  or  greater  part  of  a 
lobe,  especially  the  lower. 
Saccular  dilatations  do  not,  as 
a  rule,  exceed  J  to  |^  an  inch  in 
diameter,  but  they  are  said 
sometimes  to  reach  the  size  of 
a  small  Tangierine  orange  ;  the 
walls  are  formed  of  dense  con- 
nective tissue,  in  which  the 
constituents  of  the  bronchial 
walls  can  be  sometimes,  but 
not  by  any  means  always, 
traced.    The  pulmonary  tissue 


Fig.  40. 

Section  of  same  lung  ■  magnified.  The  smooth-walled 
cavities  are  well  shown,  with  a  definite  lining. 
These  are  the  dilated  bronchioles,  which  were  filled 
with  fluid  composed  of  muco-pus  and  desquamated 
epithelium.  The  tissues  round  them  were  infiltrated 
with  small  cells.  A  good  deal  of  vesicular  emphy- 
sema was  present  also,  but  it  did  not  correspond  in 
any  way  with  the  cavities.  The  darker  portions  of 
the  figure  represent  the  vesicles,  which,  except  for 
the  emphysema  described,  show  no  marked  changes. 


around  them  is  generally  in  a  state  of  advanced  fibrotic  induration.  Though 
generally  numerous,  there  may  be  but  a  single  such  dilatation  in  the  lung. 

I  have  seen  a  case  in  which  ther^  were  two  small  pear-shaped  cavities  in  the  lung,  each 
about  the  size  of  the  thvunb  nail,  one  in  the  apex  and  the  other  in  the  base,  somewhat'deep- 
seated  and  surrounded  by  what  appeared  to  be  normal  lung  tissue ;  the  walls  were  slightly 
thickened  but  the  fibrous  tissue  had  not  extended  into  the  lung.  In  one  of  them  viz.  that  in 
the  base,  a  small  pulmonary  aneurysm  was  found  ruptured.  The  patient,  a  middle-aged  woman 
had  been  under  treatment  for  slight  hemoptysis  a  fortnight  before  her  death  ;  no  physical  signs 
were  detected,  nor  could  they  have  been,  and  she  died  suddenly  one  day  in  the  street  from 
profuse  haemoptysis. 

In  some  of  the  smaller  saccules  the  communicating  bronchus  is  not  easy  to 
find,  and  when  they  are  filled  with  inspissated  secretion  they  have  been  described 
as  closed  cysts,^  but  it  is  doubtful  whether  a  saccular  bronchiectasis  ever  becomes 
really  closed, 

»  Path.  Soc  Tram.,  1897.  a  Schroder,  D.  Klinik.,  1864. 
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By  the  irregular  contraction  of  the  strands  of  fibrous  tissue  connected  with  it, 
a  saccular  bronchiectasis  may  become  extremely  irregular  in  shape,  and  by  being 


Fig.  41. — Bronchiectasis  in  a  fibroid  lung.    Some  of  the  cavities  are  saccular, 
some  cylindrical,  some  quite  irregular. 

pinched  in  one  place  and  pulled  out  in  another,  the  walls  may  come  to  have  a 
trabecular  appearance,  but  their  structure  proves  them  to  be  still  only  dilated 


Fie  42  —A  specimen  of  saccular  bronchiectasis.    The  whole  lower  lobe  is  converted  into  denes 
^'  fibrous  tissue,  in  which  almost  the  only  trace  of  the  lung  left  consists  in  the  saccular  pouches 
formed  by  the  dilated  bronchi.    (From  the  Royal  College  of  Surgeons  Museum,  prep.  3361 B. ) 
{This  and  the  preceding  figure  are  best  vietvcd  sideicays.) 

bronchi  (cf  fig.  80).  On  the  other  hand,  not  a  few  saccular  pouches  prove 
on  microscopic  examination  to  be  no  longer  simple  bronchiectases  but  chronic 
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cavities  formed  by  ulceration.  This  is  the  case  with  many  instances  of  so-called 
bronchiectasis  after  the  impaction  of  a  foreign  body  in  the  bronchus. 

3.  Trabecular. — What  is  called  the  trabecular  form  is,  in  most  cases,  really 
nothing  more  than  an  irregular  chronic  cavity  having  a  smooth  lining  and  very 
dense  walls  of  connective  tissue,  in  which  no  trace  of  bronchial  structure  remains, 
except  in  the  trabeculee.  These  cavities  usually  communicate  with  two  or  more 
bronchi.  There  may  be  a  single  such  cavity  in  the  lung,  but  more  often  there  are 
several,  which,  by  opening  into  one  another,  form  an  irregular  sacculated  cavity 
of  considerable  size.  The  process  is  sometimes  described  as  continuing  until  the 
whole  or  greater  part  of  a  lobe  has  been  excavated. 

But  it  is  evident  that  to  describe  this  as  a  bronchiectatic  cavity  is  a  misnomer. 

The  trabeculae,  characteristic  of  such  cavities,  are  of  course  the  remains  of 
the  bronchi  and  vessels.  They  have  been  stated  to  form  prominent  ridges  in 
bronchiectatic  cavities,  and  to  be  short  and  stumpy  in  those  of  tubercular  origin, 
but  this  distinction  does  not  hold  good. 

It  is  these  larger  chronic  trabecular  cavities  which  figure  most  frequently  in 
recent  literature  as  bronchiectasis,  and  except  for  this  form,  which  ought  to  be 
called  by  some  other  name,  and  which  cannot  be  well  dealt  with  apart  from  the 
other  chronic  cavities,  bronchiectasis,  though  of  pathological  interest,  has  but  little 
clinical  importance. 

The  possible  causes  of  bronchiectasis  are  clearly  three  : — 

1.  Distension  of  the  tubes  from  within. 

2.  Diminished  resistance  in  the  walls. 

3.  Traction  upon  the  tubes  from  without. 

1.  Distension  from  luithin  miglit  result  either  from  violent  expiratory  efforts,  such  as 
prolonged  coughing,  or  from  the  pressure  of  pent-up  secretion.  Accordingly  we  find  bronchir 
ectasis  occurring  in  the  course  of  whooping  cough  and  bronchitis,  especially  in  children,  or 
associated  with  stenosis,  and  also  with  a  foreign  body  in  the  bronchus. 

It  is  very  unlikely  that  a  healthy  bronchus  can  be  dilated  by  simple  expiratory  pressure,  and 
if  distension  were  the  prime  cause,  the  dilatation  should  be  uniform  and  widespread, 
instead  of  being  localised,  as  it  usually  is.  Even  in  extreme  obstruction  of  a  bronchial  tube, 
dilatation  may  be  absent,  or  when  present  may  occur  on  the  proximal  as  well  as  on  the  distal 
side  qfthe  obstruction. 

'  It  is  clear,  therefore,  that  some  other,  and  that  a  local  cause,  must  be  sought  for.  This  is 
found  in  the  changes  present  in  the  walls  and  in  the  adjacent  lung  tissue. 

2.  Weakness  of  the  walls.—The  widespread  and  profound  changes  produced  in  the  walls  by 
bronchitis,  acute  as  well  as  chronic,  are  sufiicient  explanation  of  the  frequency  with  which 
bronchiectasis  is  associated  with  that  affection.  In  acute  bronchitis  the  change  consists  in  an 
inflammatory  infiltration,  but  in  chronic  partakes  more  of  the  nature  of  atrophy,  the  muscular 
and  elastic  tissue  being  replaced  partly  or  entirely  by  fibrous  tissue.  Infilti-ation  of  the  walls  by 
tubercular,  gummatous,  or  malignant  growth  may  lead  to  the  same  result,  and  this  result  is  still 
more  likely  to  follow  when  actual  ulceration  from  any  of  these  causes  has  taken  place. 

It  is  possible,  as  Grainger  Stewart  suggested,  that,  without  any  actual  anatomical  change,  the 
nutrition  of  the  muscular  and  elastic  tissues  might  be  so  far  impaired  as  to  permit  of  dilatation. 
This  is  the  explanation  given  of  bronchiectasis  in  some  of  the  acute  fevers,  e.g.,  typhoid,  but  as 
there  is  usually  at  the  same  time  bronchitis  enough  to  account  for  it,  it  seems  unnecessary  to  fall 
back  on  a  theory  which  does  not  admit  of  demonstiation. 

In  all  the  acute  cases  where  the  cause  is  removable,  the  dilatation  may  rapidly  disappear  and 
recovery  be  complete. 

3.  Traction  from  without. — The  great  majority  of  cases  of  chronic  bronchiectasis  are  found 
associated  with  chronic,  indurative  or  cirrhotic  changes  in  the  lungs. 

As  the  pathological  fibrous  tissue  contracts,  the  effects  will  depend  upon  the  direction  in 
which  the  contraction  takes  place  ;  if  this  be  round  a  bronchus  the  result  will  be  the  constriction 
or  obliteration  of  the  tube ;  if  between  two  bronchi,  or  between  a  bronchus  and  the  pleura  or 
root  of  the  lung,  the  tube  will  be  stretched  out  and  dilated.  In  most  cases  of  fibroid  induration 
of  the  lung  the  pleural  cavity  is  obliterated,  as  would  be  expected,  but  I  do  not  think  that  it 
necessarily  must  be,  as  Hamilton  asserts. 
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The  fibrotic  changes  may  start  from  the  pleura,  and  the  cases  are  not  uncommon  in  wliich 
bronchiectasis  is  found  in  the  collapsed  and  compressed  portions  of  the  lune  correspondint'  with 
chronic  thickening  of  the  pleura.  '■  b 

But  bronchiectasis  is  sometimes  met  with  in  the  more  recent  collapse  accompanvintr 
bronchitis  and  broncho-pneumonia.  Here  the  dilated  tubes  are  not  in  the  collapsed  lune  but  in 
parts  adjacent.  The  mechanism  is  probably  the  same  as  that  by  which  collateral  emphysema 
IS  produced,  aided  by  the  changes  m  the  walls  consequent  on  the  bronchitis.  The  dilatation  in 
these  cases  is  often  referred  to  increased  inspiratory  pressure  within  the  affected  tubes  but  it 
would  often  be  more  correctly  regarded  as  resulting  from  abnormal  traction  from  without  owin? 
to  the  defective  expansion  of  the  collapsed  lung.  " 

Secretion.— This  is  mucopurulent  in  character,  but  varies  greatly  in  amount 
according  to  the  size  and  kind  of  cavity  present.  Even  with  numerous  and  fairly 
large  cavities  it  may  be  scanty,  but  it  is  often  very  profuse,  and  in  the  trabecular 
form  may  be  expectorated  in  gushes.  As  in  other  chronic  cavities,  it  may,  at 
any  time,  undergo  fetid  decomposition,  but  this  is  an  accidental  change  and' by 
no  means  pathognomonic  of  bronchiectasis. 

The  Seat. — Bronchiectasis  involves  most  frequently  the  medium  and  small, 
and  only  rarely  the  large,  bronchi.  It  occurs  with  equal  frequency  in  either  luno-' 
and  almost  as  commonly  in  both,  though  not  to  an  equal  degree.  It  may  be 
found  in  any  part  of  the  lung,  but  its  seat  is  largely  determined  by  its  cause ;  for 
instance,  after  bronchitis  and  broncho-pneumonia  it  is  most  common  in  the  base, 
but  in  the  course  of  phthisis  in  the  apex,  and  though  after  pleurisy  it  may  occur 
in  any  part,  it  is  also  most  frequent  in  the  lower  lobes,  because  chronic  pleurisy  is 
most  common  there.  If  both  lungs  are  affected,  both  bases  are  more  likely  to 
be  involved  than  both  apices. 


One  lung, 
Both  lungs, 

One  lung,  upper  parts, 
lower  parts, 
whole, 
Both  lungs,  upper  parts, 
lower  parts, 

Sex. — There  is  no  difference  in  liabihty  between  the  two  sexes,  as  Biermer 
showed,  though  it  had  been  previously  stated  that  men  were  more  liable  than 
women  in  the  proportion  of  2  or  3  to  1. 

Age. — The  affection  is  spread  fairly  uniformly  over  the  different  periods  of 
life,  but  the  acute  forms  are  most  common  in  the  young  and  the  chronic  in  the 
adult. 

Lebert's  statistics  are  as  follows  : — 

Under  10       10-20       20-30       30-40       40-50       50-60  60-70 
6  15  20  12  18  11  7 

Biermer  also  found  that  10  per  cent.  {tA)  of  his  cases  occurred  in  children  under  10  yeara  of 
age. 

Results. — The  acute  bronchiectases  which  occur  in  the  bronchitis  of  children 
in  all  probability  get  quite  well,  as  do  also  those  bronchiectases  in  adults  in  which 
there  is  no  permanent  change  in  the  bronchial  walls.  Some  of  the  saccular  forms 
may  contract,  and  if  very  small,  may  pei-haps  become  obliterated  in  whole  or  in 
part ;  or  the  contents  may  inspissate  and  the  walls  calcify,  and  thus,  it  is  stated, 
a  chronic  bronchiectasis  may  closely  resemble  the  so-called  healed  tubercle. 
Calcification  is  very  rare,  but  instances  are  recorded  by  Rokitansky  and 
Schroeder. 


Trojanowsky. 

Lebert. 

39 

28 

35 

26 

14 

6 

12 

15 

15 

"i 

18 
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Inflammation  not  unfrequently  arises  in  the  walls,  either  excited  by  fetid 
decomposition  in  the  secretion  or  by  other  causes,  which  may  spread  through 
them  to  the  limg  tissue  adjacent. 

In  this  way  extensive  pneumonia  may  develop  and  end  in  abscess  or  gangrene, 
or,  if  not  fatal  as  it  usually  is,  may  lead  to  a  very  rapid  extension  of  the  cavity 
or  sometimes  to  pneumothorax.  Aspiration  of  the  fetid  secretions  into  the  air- 
tubes  may  also  give  rise  to  patches  of  broncho-pneumonia,  which  in  like  manner 
may  end  in  abscess  or  gangrene,  and  it  is  in  this  way  that  many  patients  die. 
Yet  on  the  other  hand  it  is  remarkable  how  tolerant  the  lung  becomes,  and  how 
long  patients  may  continue  to  expectorate  even  the  most  fetid  secretion  without 
inflammatory  lesions  developing  in  other  parts  of  the  lung. 

It  has  been  stated  that  if  the  ulceration  be  tubercular,  the  resulting 
inflammation  will  spread  rapidly,  and  if  simple,  slowly,  but  this  statement  is  not 
correct. 

The  development  and  extension  of  the  cavity  is  sometimes  slow  and  insidious 
and  unattended  by  symptoms,  so  that  many  of  the  large  trabecular  cavities 
described  as  bronchiectatic  yield  no  history  which  will  account  for  their  origin. 

Bronchiectasis  is  not  uncommon  in  phthisis,  especially  in  the  chronic  forms 
with  much  fibroid  induration,  but  it  may  be  that  a  bronchiectasis  not  originally 
tubercular  may  have  become  so  later.  This  has  been  denied,  and  many  of  the 
old  writers  believed  that  there  was  an  antagonism  between  tubercle  and 
bronchiectasis.  This  opinion  rested  upon  an  erroneous  view  of  the  tubercular 
process,  for  caseous  changes  are  frequently  described  but  held  to  be  distinct 
from  tubercle. 

Haemoptysis  is  not  uncommon  in  a  slight  degree,  but  it  may  be  profuse  and 
even  fatal.  It  is  then  due  to  the  common  causes,  viz.,  erosion  of  a  vessel  or  the 
rupture  of  a  pulmonary  aneurysm. 

As  occasional  complications,  abscesses  in  the  brain  and  suppurative  meningitis 
have  been  recorded.  These  lesions  are  usually  attributed  to  septicaemia,  and  are 
probably  in  most  cases  due  to  septic  embolism,  for  they  are  most  frequent  where 

subacute  joint  affections,  rheumatic  as  they  are  called, 
jate  these  fetid  cases,  are  also  to  be  explained  as  the 
1. 

ons  described  as  found  in  fatal  cases  of  bronchiectasis, 
tty  liver,  amyloid  disease,  etc.,  are  not  peculiar  to 
mply  such  lesions  as  occur  in  the  cachexia  consequent 
ase  of  the  lung. 

D  SYMPTOMS.— For  the  diagnosis  of  bronchiectasis 
E  the  existence  of  a  cavity,  and  (2)  reasons  for  believing 
ited  bronchus.  The  first  may  be  matter  of  fact,  the 
as  the  diagnosis  of  bronchiectasis  must  in  the  nature  of 
mcertain  and  often  impossible. 

I  be  of  considerable  size,  and  even  placed  in  the  midst 
yield  no  characteristic  signs  of  their  presence.  This  if? 
they  are  small  and  the  lung  around  them  not  grossly 
hese  conditions  that  the  cylindrical  and  saccular  forms 
aonly  met  with.  The  chief  successes  in  diagnosis  are 
ironic  pneumonia  at  the  base  in  which  the  signs  of 
excava*,..  sveloped,  but  even  then  the  diagnosis  is  made  rather 
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from  general  pathological  experience  than  from  the  physical  signs  or  clinical 
evidence  in  any  particular  case. 

In  the  large  trabecular  form  the  signs  are  those  of  a  chronic  cavity,  and 
chief  among  them  is  the  expectoration,  often  in  gushes  at  irregular  intervals,  of  a 
large  amount  of  secretion,  the  physical  signs  varying  from  time  to  time  according 
as  the  cavity  is  more  or  less  free  of  secretion. 

The  bronchiectatic  origin  of  the  cavity  is  a  matter  of  opinion  only,  and  ii  it 
be  difficult,  as  it  so  often  is,  after  death,  even  with  the  help  of  the  microscope,  to 
decide  the  question,  it  must  be  frequently  impossible  during  life. 

Stokes  laid  down  the  rule  that  when  the  signs  of  cavity  had  existed  long 
without  change,  and  without  the  development  of  phthisis,  especially  if  the  cavity 
were  m  the  base  of  the  lung,  the  diagnosis  of  bronchiectasis  was  justified.  It  is 
at  any  rate  upon  these  data  that  the  diagnosis  is  usually  made,  but  as  no  account 
is  taken  of  the  fact  that  similar  cavities  may  develop  as  the  result  of  suppuration 
or  gangrene  after  pneumonia  or  in  the  course  of  chronic  tuberculosis,  the  data 
are  obviously  insufficient.  It  is  always  misleading  and  often  incorrect  to  speak 
of  such  cavities  as  bronchiectatic,  and  it  would  be  more  accurate  to  describe 
them  by  the  term  chronic  excavation  of  the  lung,  which  in  fact  involves  no 
theory. 

If  inflammation  occur,  and  be  acute  and  progressive,  the  diagnosis  will  be 
difficult  from  pneumonia  or  phthisis ;  if  there  be  much  purulent  secretion,  from 
empyema  or  from  other  chronic  cavities  in  the  lung;  and  if  the  secretion  be 
fetid,  from  putrid  bronchitis,  gangrene  of  the  lung,  or  fetid  empyema. 

In  their  clinical  history  bronchiectatic  cavities  do  not  differ  from  other 
chronic  cavities,  so  that  the  consideration  of  the  symptoms,  complications,  and 
results  of  bronchiectasis  will  be  most  conveniently  deferred  until  the  general 
subject  of  chronic  excavation  of  the  lung  is  dealt  with. 

The  PROGNOSIS  depends  greatly  upon  the  complications  which  arise. 
A  bronchiectasis  may  last  for  many  years  without  change,  and,  indeed,  even 
without  symptoms ;  complete  recovery,  however,  except  in  the  acute  or  slighter 
forms,  is  impossible. 

The  chief  dangers  arise  from  the  occurrence  of  subacute  or  chronic  changes 
in  the  walls,  or  around  them ;  from  the  putrescent  decomposition  of  the  secretion ; 
or  from  hemoptysis.  When  death  occurs,  it  may  be  from  any  of  these  causes, 
from  phthisis,  or  general  septic  infection. 

TREATMENT. — The  treatment  will  be  that  of  the  morbid  conditions 
with  which  the  bronchiectasis  is  associated  and  of  the  symptoms  which  arisejin 
its  course.  It  will  be  fully  discussed  when  the  general  subject  of  chronic 
excavation  of  the  lung  is  dealt  with,  and  does  not  require  special  consideration 
in  this  place. 

29.  PNEUMO-KONIOSIS— INHALATION 
DISEASES  OF  THE  LUNG. 

These  are  the  affections  of  the  lung  produced  by  the  inhalation  of  dusts. 

History. — The  liability  of  the  workers  in  certain  trades  to  chest  diseases  was  familiar  to  the 
■writers  of  last  century.  Wepler^  in  1729,  and  Le  Blanc ^  in  1775,  drew  attention  to  the  great 
mortality  among  the  makers  of  French  millstones,  and  Johnstone  in  this  country  to  that  among 
the  needle-pointers  of  Worcestershire. 

■  Peacock,  Brit,  and  For.  M.  dm.  Bev.,  1860. 
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Pearson!  the  first,  in  1813,  to  suggest  that  the  dust  particles  gained  access  to  the  lung 
tissue,  and  he  attributed  the  dark  pigmentation  often  met  with  in  the  lung  to  the  actual  deposit 
in  it  of  particles  of  carbon  or  soot  derived  from  the  air.  This  view  was  generally  accepted  from 
this  time,  and  was  adopted  by  Laennec  and  Andral.  Gregory,^  in  1831,  was  the  first  to  describe  a 
case  of  what  was  subsequently  called  miners'  phthisis,  and  to  connect  the  development  ot  cavities 
and  destructive  changes  in  the  lung  with  the  coal  dust  inhaled,  a  view  which  was  supported  by 
the  result  of  the  chemical  examination  of  the  lungs  by  Christison.  Similar  observations 
followed,  and,  in  1837,  Stratton^*  suggested  the  name  Anthracosis  for  thisgi-oup  of  affections,  bo 
the  subject  remained  until  fiesh  interest  was  aroused  in  it  by  Virchow,  who  denied  that  the  dark 
picmient  of  the  lung  was  due  to  carbon  inhaled,  and  attributed  it  to  organic  pigment  derived 
from  the  blood.  Active  discussion  of  the  question  on  both  sides  followed,  but  without  deciding 
it,  until  Traube'*  discovered  in  the  lung  of  a  charcoal  bui'ner  the  angular  particles  of  the  charcoal 
dust,  thus  proving  that  even  coarse  particles  could  penetrate  into  the  lung  tissue.  This  was 
followed  by  Zenker's  °  classical  case,  in  which  iron  dust  was  demonstrated  by  chemical  tests,  and 
the  subject  entered  upon  the  experimental  stage.  Lewin"  showed  that  an  iron  solution  in  the 
form  of  spray  could  be  carried  by  the  breath  into  the  alveoli  and  there  detected  by  the  ordinary 
tests,  and  Kauflf^  showed  the  same  for  solid  particles  by  causing  dogs  to  breathe  air  laden  with 
soot.  Grawitz^  has  shown  that  inspii-ed  dust  may  even  travel  through  the  lung  into  the  pleura 
and  thus  reach  the  parietal  pleura. 

By  these  and  other  observations  the  penetration  of  the  particles  into  the  lungs  was  clearly 
shown,  and  Virchow,''  in  1866,  himself  acknowledged  the  proof  complete. 

The  minute  histology  and  the  pathological  sequence  of  events  in  the  lung  were  soon  exhaus- 
tively worked  out  by  Zenker  and  others  abroad,  and  by  Peacock  and  Greenhow"  in  this  country, 
and  the  close  relation  between  the  inhalation  of  dusts  and  affections  of  the  lung  was  clearly 
recognised.  Pneumono-koniosis  was  the  name  by  which  Zenker  proposed  to  designate  the 
group,  a  convenient  general  term  which  has  been  adopted  on  the  Continent  but  has  not  yet 
acclimatised  itself  in  England.  •     i   •  r 

The  further  question  still  remained  open,  whether  in  the  cases  in  which  destructive  lesions  of 
the  lung  followed  the  inhalation  of  dusts,  the  lesions  were  of  a  simple  or  of  a  tubercular  char- 
acter. The  presence  of  the  tubercle  bacillus  now  proves  the  majority  at  any  rate  to  be  tuber- 
cular, so  that  what  has  been  called  miners'  and  grinders'  phthisis  can  no  longer  be  regarded  as 
special  forms  of  phthisis,  but  as  ordinary  phthisis  occurring  in  a  miner  or  a  grinder. 

The  fact  having  been  conclusively  established  that  the  prolonged  inhalation  of  dusts  could 
lead  to  grave  diseases  of  the  lung,  the  subject  became  of  direct  practical  importance.  Investiga- 
tions followed  one  another  in  rapid  succession  into  the  causes  of  mortality  in  different  dusty 
trades  and  occupations,  and  into  the  means  of  prevention,  and  dust  diseases  now  form  an 
important  chapter  in  all  ti-eatises  on  Public  Health  and  Preventive  Medicine. 

Morbid  Anatomy. — The  general  pathological  changes  which  result  in  the 
lung  are  of  the  same  nature  whatever  the  dust  inhaled  may  be,  but  the  different 
dusts  vary  greatly  in  their  tendency  to  produce  disease,  and  in  the  intensity  of 
the  changes  excited,  soot  or  carbon  being  almost  inert,  but  iron  and  silica  actively 
mischievous. 

Dust  deposits  itself  largely  in  the  mouth,  pharynx,  and  upper  air-passages. 
What  reaches  the  bronchi  is  for  the  most  part  taken  up  by  the  cells  or  entangled 
in  the  mucus,  and  is  ultimately  got  rid  of  by  expectoration.  In  time  some  may 
reach  the  alveoli,  and  be  deposited  on  the  walls,  where  it  acts  as  a  mild  irritant, 
so  that  the  vesicles  come  to  contain  a  few  swollen  and  detached  epithelial  cells 
with  some  small  white  cells,  both  containing  the  dust  and  forming  the  so-called 
dust-cells  (Staubzellen).    Many  of  these  cells  are  also  coughed  up  and  got  rid  of. 

Some  of  the  dust  particles  pass  through  the  alveolar  walls  and  reach  the 
lymphatics,  where  part  is  taken  up  by  the  lymph  cells  and  by  large  branched 
cells,  but  part  remains  free.  They  are  then  carried  in  the  course  of  the  lymph 
stream  towards  the  root  of  the  lung,  and  are  deposited  in  the  lymphatic  glands, 


1  Phil.  Trans.,  1813.  ^  Ed.  Med.  and  Surg.  Journ.,  xxxvi.  389. 

"  Ibid.,  xlix.  •«  D.  Klin.,  1860,  No.  49. 

»  D.  Arch.  f.  Uin.  Med.,  xiii.  63.  «  Beilr.  z.  Inhal.  Ther.,  Berlin,  1863,  114. 

'  Firch.  Arch.,  xxxix.  »  Bcrl.  klin.  Woch.,  1897,  No.  29. 

'  Op.  cU.,  XXXV.  178.  Path.  Soc.  Trans.,  xvi.,  xvii.,  xx.  and  xxi. 
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which  become  enlarged  and  pigmented.  In  the  lung  the  pigment  is  most 
abundant  m  the  perivascular  ratlier  than  the  peribronchial  lymplmtic& 


Fig.  43. 

Section  of  a  coal  miner's  Jung,  showing  (1)  the  deposit  of  coal-dust  round  the  bronchi  and  blood- 

ZinP^HvP^^  ""^  ^f^f'  "'^^^^  """'l'^'''  (2)  general  and  considemhle  thickening  of 
the  connective  tissue  of  the  lung,  due  to  the  formation  of  fibrous  tissue.  ^ 

The  dust  in  the  lymphatics  acts  as  an  iiTitant  throughout,  and  excites  pro- 
liferative changes,  which  end  in  the  production  of  dense  connective  tissue. 

In  the  early  stage  the  lung 
presents  on  section  numerous 
firm  dark  nodules,  some  min- 
ute, others  as  large  as  a  pea, 
bean,  or  cherry,  the  parts 
between  appearing  normal. 

The    nodules    consist  of 
dense  connective  tissue, 
arranged    in   curiously  con- 
centric laminse,  densest  and 
firmest   in   the   centre.  On 
the  outside  of  the  nodule  the 
vesicles  are  but  little  altered, 
except  that  they  contain  the 
pigmented  dust-cells.    A  little 
deeper  the  alveolar  walls  grow 
fibrous  and  contract,  the  pig- 
mented cells  thus  becoming 
enclosed  in  an  irregular  mesh- 
work.    As  this  mesh  work  con- 
tracts the  cells  disappear,  and 
the  pigment  only  remains, 
which  in  the  centre  of  the 
nodule  is  scattered  diffusely 
in  very  fine  granules,  and  is 
thus  less  apparent  there  than 
at  the  periphery. 

Where   the   nodules  are 
discrete  the  alveoli  between 


I' in.  44. 


Bronchus  from  a  coal -miner's  lung  {Hamilton),  a,  base- 
ment membrane  ;  b,  inner  fibrous  coat ;  c,  pigmented 
nodules,  suiTounding  arteries  ;  d,  pigmented  lobular 
septum  ;  e,  empty  mucus-gland. 


them  remain  unaltered.  Where  they  are  close  together  the  intervening  alveolar 
tissue  becomes  involved  also,  and  thus  larger  nodules  or  masses  are  formed. 
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These  still,  however,  retain  the  evidence  of  their  composite  formation  in  the 
numerous  nodes  with  their  concentric  lamination,  which  gives  to  a  section  its 
very  curious  convoluted  appearance.  By  the  confluence  of  many  such  nodes 
larger  and  larger  masses  are  formed,  so  that  in  the  end  the  whole  or  gi-eater  part 
of  a  lobe  may  be  converted  into  a  dense  fibrous  mass,  or  several  such  masses  may 
be  found  in  the  lung.  Thus  I  have  seen  the  whole  upper  lobe  converted  into  a 
mass  as  large  and  hard  as  a  cricket  ball,  and  Ziegler  gives  a  diagram  of  a  lung 
with  two  miisses  in  the  centre,  each  as  large  as  an  orange. 

Dusts  are  not  all  equally  irritating.  Charcoal  may  cause  little  change 
except  pigmentation,  while  steel  dust  and  especially  silica  is  usually  associated 
with  advanced  and  widespread  changes. 


a  h 


Fig.  45. 

Sections  of  the  lung  from  a  case  of  chalicosis  from  Dr.  F.  W.  Andrewes'  collection,  a,  blood- 
vessels, showing  the  copious  deposit  of  pigment  in  the  lymphatics  round  them  ;  the  peri- 
bronchial lymphatics  were  almost  free,  b,  portion  of  the  same  section  more  highly 
magnified,  shomng  the  pigmented  cells  in  the  alveoU  at  the  periphery  and  their  gi-adual 
inclusion  and  shrivelling  in  the  connective  tissue  meshwork. 


The  symptoms  are  those  of  the  difFcrent  affections  to  which  the  dust  inhala- 
tion has  led.  The  earliest  are  those  of  irritation  in  the  larynx  and  larger  air- 
tubes,  VIZ  troublesome  cough  with  expectoration,  the  sputum  containing  the  dust 
inhaled,  both  free  and  in  cells,  and  being  coloured  by  it. 

The  longer  the  irritation  lasts  the  more  difficult  it  will  be  to  get  rid  of  the 
dust  by  expectoration,  in  part  owing  to  the  shedding  of  the  ciliated  epithelium, 
and  in  part  to  the  interference  with  the  action  of  the  cilice  by  the  mucus  and 
secretion  covering  them.  Continued  exposure  to  the  dust  leads  to  the  symptoms 
of  chronic  bronchitis.  The  chronic  fibroid  induration  in  the  lungs,  with  the  em- 
physema which  results  from  it  as  well  as  from  the  chronic  bronchitis,  manifests 
itself  in  shortness  of  breath.  This,  however,  may  not  be  for  some  time  a  marked 
symptom,  until  the  changes  become  widespread  or  considerable,  and  then  it  may 
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be  extreme.  This  is  often  spoken  of  loosely  as  asthma,  but  true  spasmodic 
asthma  is  by  no  means  common. 

The  physical  signs  are  at  first  only  those  of  chronic  bronchitis  and  emphy- 
sema, but  when  induration  has  occurred  and  the  lungs  have  shrunk,  they  will  be 
those  of  cirrhosis  of  the  lung.  If  the  induration  be  massive,  as  it  often  is,  especially 
at  the  apex,  that  part  will  be  dull  to  percussion,  and,  when  the  tubes  dilate,  the 
signs  of  a  cavity  may  be  obtained.  In  the  end,  if  phthisis  develop,  the  case  will 
present  the  ordinary  signs  and  symptoms  of  that  disease.  Many  affections  often 
described  as  complications,  e.g.,  putrid  bronchitis,  gangrene,  hajmoptysis,  and 
others,  are  not  connected  with  dust  inhalation  except  as  being  the  results  of  the 
diseases  excited  by  it,  and  do  not  call  for  consideration. 


Fig.  46. 

Section  of  a  nodule  from  the  same  lung,  showing  the  concentric  lamination  and  convolution  of 
the  connective  tissue  bundles  and  its  composite  nature.  The  pigment  at  the  periphery  is 
well  marked  ;  here  it  is  contained  in  cells.  The  gradual  disappearance  of  the  patches  of 
pigment  and  the  dissemination  of  the  pigment  throughout  the  nodule  in  fine  granules  as 
the  central  parts  are  approached  are  indicated. 

The  sequence  of  changes  in  the  lungs  are  (1)  chronic  bronchitis;  (2)  chronic 
induration,  local  or  general,  with  more  or  less  of  bronchiectasis ;  and  (3)  lastly, 
excavation  and  phthisis,  each  disease  yielding  its  own  signs  and  symptoms.  More- 
over, just  as  the  victims  of  dust  inhalation  are  liable  to  become  phthisical,  so  are 
they  also  exposed  to  greater  risk  than  others  of  acute  pneumonia,  the  mortality 
from  which  affection  is  also  in  these  cases  much  above  the  average. 

As  the  children  of  the  labouring  classes  often  follow  their  parents'  occupations, 
inherited  predisposition  comes  into  play,  and  when  to  this  is  added  the  weakness 
of  constitution  engendered  by  hard  living  and  the  want  of  sufficient  food,  and  by 
the  bad  habits,  especially  in  respect  of  drink,  in  which  these  classes  so  largely 
indulge,  the  high  mortality  and  the  short  duration  of  life  among  them  are  fully 
explained. 
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The  forms  of  Pneumono-koniosis.— The  general  liability  to  lung  mis- 
chief, as  well  as  the  form  which  the  disease  is  likely  to  take,  and  the  course  it 
will  run,  varies  greatly  with  the  nature  of  the  dust  and  the  amount  of  it  inhaled. 
Hirt  divides  the  dust  into  metallic,  mineral,  vegetable,  animal,  and  mixed,  and 
with  this  the  pathological  varieties  of  pneumo-koniosis  fairly  well  correspond. 

Different  names  have  been  given  to  the  different  groaps,  e.g.,  Anthracosis  to 
the  vegetable  group,  Siderosis  to  the  metallic,  and  Aluminosis  and  OhaUcosis  to 
the  mmeral.  It  is  not,  however,  easy  to  make  either  classification  tally  with  the 
trades  or  occupations  of  the  victims.  For  instance,  tool  grinders  belong  to  the 
group  of  metal  workers,  yet  the  dust  which  is  most  abundant  in  their  lungs  and 
does  most  harm  is  not  the  iron  so  much  as  the  silica  or  sand  derived  from  the 
grmdstone.  Eoughly  speaking,  the  following  trades  fall  under  each  class  of 
dust : — 

Metallic— Kmie  and  tool  grinders,  polishers  of  metal,  gravers,  gilders,  type- 
makers,  glass  polishers,  etc. 

Mineral— mnstone  makers,  masons,  potters,  porcelain,  china,  and  cement 
makers,  etc. 

Vegetahle.-Qoiil  miners,  sweeps,  charcoal  burners,  millers,  bakers,  and  carriers 
of  corn  or  other  grain,  ropemakers,  jute  spinners,  sawyers,  tobacco  workers,  etc. 

Ammal — Workers  in  hair,  wool,  silk,  or  bristle,  e.g.,  weavers,  carpet,  brush 
or  hat  makers,  dressers  of  cloth,  sorters  of  wool,  etc. 

The  dangers  to  health  vary  greatly  in  the  different  trades,  and  even  in  the 
same  trade  accordmg  to  the  part  of  the  work  engaged  in. 

The  followmg  table  (Hirt)  shows  the  liability  to  different  forms  of  chest  disease  among  the 
workers  with  the  different  dusts,  calculated  as  a  percentage,  i.e.,  for  every  100  sick  persons  in 

Metallic.  Mineral.  Vegetable.  Animal.  Mixed.  No  dust. 

Bronchitis,    .       .       .    14-8  ll'O          IQ'O  13-6  18-4 

Emphysema,        .       .31  9'0           47  3-0  5-1 

Pneumonia,  ...      7-4  5-9           9-4  77  6-0  V-'e 

Phthisis,      .       .       .    28-0  25-2          13-3  20-8  22-6  111 

What  remains  to  complete  the  account  given  of  the  dust  diseases  will  most 
conveniently  be  added  when  considering  further  the  main  pathological  varieties 
which  have  been  named. 

Anthracosis.— Where  the  deposit  consists,  as  it  usually  does,  of  finely  divided 
shghT'  is  considerable,  but  the  changes  in  the  lung  are  often 

f  of  all  the  dusts.    Even  coal  miners  do  not  seem 

to  be  hable  to  phthisis  in  a  degree  much  above  the  average,  but  among  them  the 
special  nature  of  the  work  causes  differences,  for  those  who  are  engaged  in 
blasting  m  the  galleries,  where  the  explosion  produces  dense  clouds  of  Yefy  fine 
dust,  are  much  more  likely  to  suffer  than  the  ordinary  worker 

Anthracosis,  owing  to  the  part  it  played  in  the  history  of  dust  diseases,  has 
acquired  an  importance  which  in  a  pathological  sense  it  hardly  deserves  for 
chahcosis  and  siderosis  are  much  more  active  causes  of  disease. 

^  Siderosis  is  a  rare  condition,  and  but  few  cases  in  all  have  been  recorded,  for 
m  metal  grinders  lungs  the  dusts  are  mixed,  and  consist  more  of  silica  or  sand 
derived  from  the  grindstone  than  of  metal. 

seye?vS^iS'fw^^°°l'^''^"'^  y'"''  °f  '^S^'  been  working  for 

seven  years  m  a  factoiy,  where  a  peculiar  paper  was  made  for  the  use  of  gold  leaf  makers.  This 
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paper  was  prepared  by  rubbing  into  it  a  fine  powder  of  oxide  of  iron.  The  patient  developed 
plithisis  and  died.  The  lungs  were  found  red  in  colour,  and  the  secretion  in  the  tubes  as  well 
as  the  lung  tissue  showed  the  presence  of  red  granules  similar  to  the  powder  employed,  and  this 
on  chemical  examination  gave  the  iron  reactions.  Quantitative  analysis  of  the  lung  made  by 
Gorup-Besanez  showed  in  every  1000  grammes  of  dried  lung  substance  14-5  grammes  of  Fe^O.,. 

His  second  case  was  that  of  a  man,  39  years  of  age,  employed  in  polishing  looking-glasses  for 
fourteen  years.    His  lungs  were  found  in  the  same  state  and  contained  abundance  of  iron. 

The  amount  of  iron  in  dried  blood  was  determined  for  comparison  ;  this  amounted  to  0-225 
per  cent.  In  Zenker's  first  case  the  iron  in  the  lung  amounted  to  1-415  per  cent.,  in  a  later 
case  of  Merkel's  to  0-827  per  cent,  and  in  other  subsequent  cases  to  smaller  amounts. 

The  high  mortality  among  the  knife  and  tool  grinders  in  the  middle  of  last 
century  was  frequently  referred  to  in  literature. 

Thus  HalP  showed  that  while  the  average  duration  of  life  among  the  general  population  of 
Sheffield  was  53  years,  among  the  knife  grinders  it  was  only  32.  Fox-Favell  -  also  showed  that 
the  majority  of  the  knife  grinders  died  under  30.  Similarly  Oldendorlf  reported  that  in  and 
around  Solingen,  while  the  general  mortality  was  19-6  per  1000,  it  was  for  the  ordinary  iron 
workers  22-9  and  for  gi-inders  30-4. 

A  report  of  the  Amalgamated  Society  of  Engineers,  Machinists,  Millwrights,  Smiths,  and 
Patternmakers  for  1865  showed  that  out  of  30,000  members  348  died  in  that  year,  and  of  these 
more  than  half  died  of  some  affection  of  the  chest  with  an  average  age  of  only  36J  years.' 

Since  that  time  great  improvements  have  been  made  in  the  processes  of  manu- 
facture with  great  diminution  in  the  mortality  and  in  the  amount  of  disease. 

Chalicosis. — As  already  stated,  Alison  was  one  of  the  first  to  draw  attention 
to  the  mortality  among  masons,  who,  he  said  iu  Edinburgh,  rarely  lived  to  the 
age  of  50.    The  most  startling  statistics  were  published  by  Peacock  in  1860. 

In  reference  to  the  French  millstone  makers,  he  showed  that  all  those  engaged 
in  this  work  suffered  more  or  less  severely,  and  that  the  majority  died  before 
40,  while  of  those  who  began  to  work  before  the  age  of  20  the  average  age  at 
death  was  only  24 J  years,  and  he  demonstrated  in  several  cases  the  presence  of 
the  silica  dust  in  the  lung. 

Grinders'  lungs,  even  where  they  also  contain  iron,  coutain  more  silica,  and  in 
some  instances  silica  only.  Potters  also,  especially  those  employed  in  the 
making  of  porcelain  and  china,  suffer  much  from  the  siliceous  dust  and  fine 
ground  flint  used  in  the  manufactiire. 

Kussmaul  *  made  an  extensive  series  of  analyses  of  the  ash  of  the  lung  at  diflerent  ages  in 
health  and  in  different  diseases.  He  found  that  infants'  lungs  contained  no  silica  at  all  and 
children's  lungs  but  little,  but  that  the  quantity  increased  as  age  advanced,  whOe  in  quarrymen 
and  those  engaged  in  sandy  work  the  amount  might  reach  three  times  that  of  healthy  persons 
of  the  same  age,  and  that  in  these  cases  the  silica  might  constitute  40  or  50  per  cent,  of  the 
total  ash. 

Arlidge  '  gives  a  similar  analysis  of  the  ash  in  a  potter's  lung.  It  contained  47  -78  of  sUica, 
18-63  of  alum,  and  5-35  FegOsi,  the  residue,  28*2,  consisting  of  alkalies  and  other  substances. 

Pneumo-koniosis  being  not  a  disease  but  a  cause  of  disease,  the  course,  dura- 
tion, and  prognosis  will  vary  with  the  nature  and  extent  of  the  lesions  produced, 
and  the  possibility  or  not  of  removing  the  sufferer  from  fiu-ther  exposure.  Speaking 
generally,  the  course  is  slow  and  the  duration  long,  but  in  all  cases  the  life  is 
materially  shortened. 

TREATMENT. — Where  disease  has  been  already  excited,  the  treatment 
will  be  that  in  ordinary  use  for  the  affection  produced,  and  the  prevention  of 
further  mischief  by  the  removal  of  the  patient  from  the  dusty  work  if  that  be 
possible. 

'  Brit.  Med.  Journ.,  1857.  ^  Trans.  Prov.  Med.  Surg.  Assoc.,  xiv.,  1846. 

^  Report  on  Prevention  of  Disease,  Brit.  Med.  Journ.,  1868,  i.  79. 
JJ.  Areh.,  1867.  "  Cf.  Milroy  Lectures,  TmiuxI,  1889,  i.  615. 
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The  obviously  rational  way  of  dealing  with  the  pneumono-konioses  is  by 
prevention. 

Dxist  should  not  be  produced  if  it  can  be  avoided.  In  some  establishments 
this  result  has  been  obtained,  for  example,  by  the  substitution  of  wet  for  dry 
grinding,  to  the  great  improvement  of  the  health  of  those  employed. 

If  dust  cannot  be  avoided,  it  should  be  confined  as  far  as  possible  to  separate 
rooms  or  buildings^  or  kept  damp. 

For  example,  the  grinding  wheel  might  be  partly  or  entirely  enclosed,  while 
the  air,  and  with  it  the  dust,  might  be  extracted  by  means  of  a  ventilating  fan  or 
other  appliance.  Every  provision  should  be  made  for  cleanliness  in  removing 
accumulations,  and  free  ventilation.  The  use  of  a  respirator  of  some  kind  or 
another  is  an  obvious  suggestion,  and  many  forms  have  been  devised,  but  the 
difficulty  lies  with  the  workpeople,  who  refuse  to  wear  them.  Something  might 
be  done  in  this  direction  by  encouraging  the  wearing  of  a  moustache. 

The  mortality  of  so  many  trades  being  due  to  dusts,  ought  to  be  to  a  very 
great  extent  preventable.  Much  has  been  done  already  to  reduce  it,  but  much 
still  remains  to  be  done.  The  difficulties  in  each  case  can  only  be  met  by  the 
desire  to  overcome  them,  and  by  the  application  of  common  sense  and  suitable 
devices.  Even  where  the  difficulties  seem  to  be  insuperable  the  pressure  of 
public  opinion,  and,  if  needs  be,  official  inspection,  would  probably  cause  them 
quickly  to  vanish.  At  any  rate  the  sacrifice  of  life  in  trade  should  not  be 
tolerated  when,  as  in  most  cases,  it  can  be  prevented^  or  at  any  rate  reduced. 

Extensive  Deposit  of  Phosphate  of  Lime  in  the  Lungs. — This  very  remarkable  case  is 
published  by  Dr.  Th.  Fisher  {Lancet,  Jan.  26,  1901),  though  it  is  doubtful  how  far  it  belongs  to 
the  group  of  pneumo-konioses.  A  woman,  32  years  of  age,  died  of  pneumonia,  and  at  the  autopsy, 
besides  the  lesions  of  pneumonia,  the  whole  of  both  lungs  was  studded  uniformly  with  small 
gritty  granules,  like  grains  of  sand.  The  left  lung,  which  was  otherwise  healthy,  weighed  45 
ounces.  Chemical  examination  showed  the  sand  to  be  almost  entirely  phosphate  of  lime.  After 
decalcification,  microscojiical  examination  showed  the  granules  to  be  composed  of  an  albuminous 
tissue  with  concentric  laminae,  similar  to  the  bodies  known  in  the  lung  and  elsewhere  as 
Corpora.  Amylacea.  The  granules  were  situated,  like  miliary  tubercles,  in  the  interstitial  tissue 
of  the  lung,  and  the  alveoli  round  them  appeared  normal.  The  apices  of  both  lungs  were 
pigmented  and  slightly  scarred,  but  with  this  exception  there  was  nothing  else  to  suggest 
tubercular  lesions.  It  is  open  to  question  if,  after  all,  in  the  absence  of  any  other  assio-nable 
cause,  the  lesions  may  not  have  been  originally  tubercular,  and  the  granules  be  a  calcitieS  form 
of  Bajle's  Granulations. 
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EMPHYSEMA. 

THE  DIFFERENT  CONDITIONS  EMBRACED 

BY  THAT  TERM. 

The  term  emphysema  as  ordinarily  used  refers  to  a  definite  disease  with 
characteristic  symptoms  and  morbid  anatomy.  The  essential  pathological  change 
consists  in  atrophy  of  the  interalveolar  septa,  by  which  the  neighbouring  alveoli 
open  into  each  other,  and  thus  thin-walled,  bladder -like  bullse  containing  air  are 
produced.  The  necessary  result  of  this  disappearance  of  lung  tissue  is  impairment 
of  function,  and  this  shows  itself  in  dyspnoea  and  cyanosis. 

Unfortunately  the  term  emphysema  is  often  used  in  a  general  sense  to  em- 
brace all  conditions  in  which  the  lungs  are  increased  in  size  or  the  vesicles  dis- 
tended beyond  their  normal  limits,  but  as  in  these  cases  there  is  no  atrophy  and 
often  rather  an  increase  than  a  diminution  in  functional  power,  it  is  clear  that  to 
describe  such  opposite  states  by  the  same  term  can  only  lead  to  confusion.  Even 
when  atrophy  of  the  lung  tissue  is  present,  it  does  not  follow  that  we  have  ordi- 
nary emphysema  to  deal  with ;  for  example,  the  so-called  small-lunged  or  senile 
emphysema  differs  so  markedly  from  the  large-lunged  ordinary  emphysema  as  to 
constitute  clinically  an  entirely  different  affection. 

Lastly,  the  term  interstitial  emphysema  is  applied  to  a  condition  which  has 
absolutely  nothing  to  do  with  any  of  the  affections  previously  mentioned,  for  the 
air  is  here  in  an  utterly  abnormal  place,  viz.,  in  the  interstitial  tissue  of  the 
lung. 

EMPHYSEMA  AND  THE  CONDITIONS  OFTEN 
CONFOUNDED  WITH  IT. 

1.  Ordinary  emphysema,  genuine — true — hypertrophous — large-lunged. 

2.  Senile  emphysema,  atrophous — small-lunged — senile  atrophy  of  the 

lung. 

3.  Hypertrophy  of  the  lung. 

4.  Complementary  emphysema,  compensatory,  vicarious. 

5.  Relaxed  lung.— Paralysis  of  the  lung. 

6.  Interstitial  emphysema. 

In  treating  of  emphysema,  then,  it  is  necessary  to  make  a  sharp  distinction 
between  these  different  affections  which  have  been  described  by  the  same  name, 
as  they  are,  for  the  most  part,  distinct  and  independent  diseases ;  and  the  want 
of  such  distinction  has  introduced  great  confusion  into  the  statistics  as  well  as 
into  the  theory  of  the  disease. 

After  describing  ordinary,  true,  emphysema,  I  shall  go  on  to  describe  these 
different  affections  separately,  and  shall  discuss  incidentally  the  relation,  if  any, 
which  appears  to  exist  between  them. 
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30.— ORDINARY,  GENUINE,  TRUE,  HYPERTRO- 
PHOUS  OR  LARGE-LUNGED,  EMPHYSEMA. 

True  emphysema  is  not  a  condition  of  simple  over-distension  of  the  lung. 
The  size  of  the  lung  is,  it  is  true,  increased,  but  in  spite  of  this  the  weight  is 
diminished,  it  may  be  even  to  the  extent  of  one-third,  and  this  loss  of  weight 
is  due  to  an  actual  atrophy  of  the  lung  tissue.  The  term  hypertrophous  or 
large-lunged,  as  applied  to  this  form  of  emphysema,  is  misleading,  for  though  the 
latter  is  correct  as  referring  to  the  size,  the  former  is  misleading,  the  essence  of 
the  change  being  atrophy  and  not  hypertrophy. 

Morbid  Anatomy. — On  removing  the  sternum  of  a  patient  dead  with  this 
form  of  emphysema,  the  lungs  do  not  retract  as  usual,  but  may  even  bulge  for- 
wards. They  usually  reach  each  other  in  the  middle  line,  and  may  cover  up  the 
heart  more  or  less  completely.  They  rise  abnormally  high  above  the  clavicle, 
and  descend  abnormally  low,  so  that  the  arch  of  the  diaphragm  is  flattened. 

They  may  overlap  in  the  middle  line  even  to  the  extent  of  an  inch  and  a  quarter,  and  may 
even  pouch  the  pericardium  below,  so  that  the  heart  is  separated  from  the  diaphragm  by  a 
cushion  of  lung  (Fagc;e).  The  diaphragm  may  also,  it  is  said,  be  convex  towards  the  abdomen. 
Such  extreme  conditions  as  these  are  very  rare. 

These  changes  in  the  lung  affect  the  conformation  of  the  thorax,  which  is 
greatly  distended  above  the  normal,  and  occupies  a  position  of  deep  inspiration. 

The  lungs  themselves  are  pale  or  gray  in  colour,  dry  and  bloodless,  and 
markedly  deficient  in  pigment.  They  feel  soft  and  downy,  crepitate  but  little 
when  pinched  between  the  fingers,  and  may  pit  upon  pressure.  The  edges  are 
rounded,  especially  above  and  at  the  margins,  while  the  sides  are  often  marked 
by  prominences  corresponding  with  the  intercostal  spaces.  The  most  striking 
change  beyond  the  increase  of  size  is  the  presence  of  bladders.  These  are 
found  chiefly  at  the  apex,  along  the  inner  and  anterior,  and  sometimes  the 
inferior  edges,  or  near  the  root  of  the  lung.  The  bladders  may  be  of  consider- 
able size,  even  as  large  as  an  orange,  and  are  sometimes  pedunculated.  Their 
prominence  is  a  post-mortem  appearance ;  it  cannot,  of  course,  exist  during  life, 
or  with  the  lungs  in  situ,  but  is  due  to  the  retraction  of  the  parts  around  after 
removal  from  the  body.  On  section  the  bladders  collapse  at  once,  their  walls 
being  thin  and  membrane-like.  For  this  reason  the  changes  cannot  be  well  studied 
unless  the  lungs  have  been  distended  and  dried. 

The  healthy  lung  when  dried  presents  a  fairly  uniform  spongy  appearance  on 
section,  for  although  the  air  vesicles  are  not  all  of  exactly  the  same  size  and 
not  all  cut  across  exactly  in  their  largest  diameter,  still  there  is  a  fair  uniformity 
which  is  wanting  in  the  emphysematous  lung. 

The  emphysematous  lung  on  section  exhibits  a  number  of  irregular  spaces  of 
varying  size,  even  up  to  that  of  a  walnut  or  small  orange.  These  spaces  are 
formed  by  the  gradual  disappearance  of  the  septa,  and  the  fusion  of  neighbouring 
alveoli  or  infundibula.  Traces  of  the  septa  may  be  still  detected  in  the  smaller 
cavities,  but  in  the  larger  are  all  lost.  What  is  so  remarkable  in  the  emphy- 
sematous lung  over  and  above  these  cavities  is  the  absence  of  induration  or 
thickening,  and  the  thinness  of  the  parts  of  the  lung  that  are  left. 


EMPHYSEMA. 


201 


Sec.  30.] 

The  process  commences  by  a  gradual  thinning  and  atrophy  of  the  alveolar 
septa.  A  small  hole  forms  in  the  septum  and  gradually  enlarges,  the  capillaries 
round  it  become  narrowed  and  ultimately  break,  but  without  haemorrhage,  and 
thus  two  or  more  neighbouring  alveoli  open  into  each  other.  Ihe  same  atropny 
involves  the  walls  of  the  infundibula,  and  in  this  way  the  larger  bullae  are 

The  cells  lining  the  alveoli  seem  to  be  passive  throughout,  and  although 
they  may  be  fatty  or  granular,  still  this  is  a  secondary  and  not  a  constant  or 
primary  change.  ^.  . 

The  atrophy  is  often  said  to  be  preceded  by  dilatation  of  the  alveoli,  inis 
may  be  so,  but  it  is  incapable  of  proof.  Even  if  proved,  it  would  not  follow  that 
the  atrophy  was  the  resiilt  of  the  dilatation ;  for  the  dilatation  would  be  the 
natural  consequence  of 
the  loss  of  elasticity  which 
would  necessarily  precede 
the  grave  anatomical 
change  manifested  in  the 
atrophy. 

These  changes  in  em- 
physema are  not  general 
or  uniformly  distributed 
through  the  lung.  On 
the   contrary,   they  are 
always  more  marked  in 
certain  parts,  those  most 
frequently     and  most 
markedly  affected  being 
the    apex,    the  anterior 
margins,  the  roots,  and 
often  also  the  edges  of 
the  lower  lobes,  and  it 
is  in  these  positions  that 
the  bullae  are  most  fre- 
quent and  of  the  largest 
size. 


Fig.  47. 

Photograph  from  a  dried  specimen  of  extreme  emphysema  (St 
Bi-rthol.  Hosp.  Mus.,  1689)  showing  the  big  bullae  and 
spaces  in  the  lung.     Both  lungs  were  in  the  same  con- 
dition.   It  is  difficult  to  understand  how  such  extreme 
changes  were  so  long  compatible  with  life. 


emphysema  at  all. 

Results  of  the  atrophic  changes.-The  atrophy  of  the  septa  and  in- 
,     in,  1   •7otfl,.r}p7l  of  course  with  great  destruction  of  the  capillaries  and 
mall  btoLeS^^^^^  -  P-foundly  altered  and  short  circuits  are 

^^med  through  the  anastomotic  channels,  which  normally  exist  and  are  now 
™tly  developed,  between  the  pulmonary  arteries  and  veins  and  the  bronchial 
veins  ^  With  this  altered  circvdation  may  be  connected  the  congestion  of  the 
bronchi  and  the  lesions  of  chronic  bronchitis,  which  are  almost  invariably  present 
in  advanced  emphysema.  The  obstruction  of  the  circulation  thus  produced  leads 
to  dttens  on  oTthe  pulmonary  artery,  the  coats  of  which  are  usually  thickened 
and  affe  teS  with  ^atheromatous  change,  while  the  increased  tension  in  the 
pulmonary  artery  is  met  by  hypertrophy  of  the  right  ventricle  and  J-  c  ,  As 
fhe  disease  progresses  the  time  comes  when  the  compensation  of  the  right  side 

1  B.  med.  Woch.,  1885,  No.  11. 
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of  the  heart  ceases  to  be  adequate  and  dilatation  occurs.  As  soon  as  the  right 
side  fails,  venous  congestion  with  its  ordinary  results  develops.  These  are 
evident  post-mortem  in  the  distended  veins,  the  congested  liver  and  kidneys,  and 
in  the  presence  of  ascites  and  general  dropsy.  The  coronary  circulation  being 
affected  by  the  venous  congestion  like  the  rest  of  the  veins,  the  nutrition  of  the 
left  ventricle  and  auricle  suffers,  and  so  the  whole  heart  becomes  dilated,  often 
to  an  enormous  extent.  In  these  secondary  changes  there  is  nothing  peculiar  to 
emphysema,  for  they  are  all  equally  present  in  any  other  affection  in  which  the 
right  heart  becomes  unable  to  do  the  work  required  of  it,  as  for  instance  in 
mitral  disease. 

With  the  exception 
of  the  lesions  of  chronic 
bronchitis,  which  are 
almost  constant,  emphy- 
sema has  no  associated 
pathology.  The  pleura 
in  most  cases  is  affected 
but  little,  if  at  all. 
Bronchiectasis  is  rarely 
met  with,  and  when 
present  is  to  be  attri- 
buted to  the  bronchitis. 

Theories.  —  The 

vacuolation  or  rare- 
faction of  the  lung,  as 
the  dilatation  of  the  air- 
vesicles  may  be  called, 
and  the  atrophy  of  the 
septa  being  the  essential 
conditions  of  emphy- 
sema, it  is  important  to 
determine  the  relation 
in  which  these  two 
changes  stand  to  each 
other.  On  this  question 
opinions  have  been  and 
are  greatly  divided,  the 
one  school  maintaining 
that  the  atrophy  is  the 
simple  mechanical  result 
of  the  stretching  to 
which  the  alveoli  are 
subject ;  the  other,  that 
the  atrophy  is  the  primary  change,  and  the  dilatation  the  consequence  of  it. 
These  two  theories  are  called  the  mechanical  and  the  nutritive  respectively. 

The  mechanical  theory  implies  that  the  dilatation  of  the  vesicles  is  the 
necessary  antecedent  of  atrophy  and  the  cause  of  it.  It  assumes  that  the  vicarious 
or  transient  emphysema  and  the  ordinary  or  true  emphysema  are  but  different 
stages  of  the  same  process,  an  assumption  which  cannot  be  accepted  without 
clear  proof. 

Granting  for  the  sake  of  argument  that  over-distension  of  the  vesicles  might 
be  the  cause  of  atrophy  of  the  septa,  the  distension  required  might  be  produced 


Fig.  48, 

Photograph  from  a  section  of  tlie  upper  lobe  and  part  of  the  lower 
from  a  case  of  moderate  emphysema.  The  vacuolation  is  most 
extensive  in  the  upper  lobe,  but  affects  all  parts  shown  in  the 
section.    Both  limgs  were  in  the  same  condition. 
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in  one  of  two  ways,  either  as  the  result  of  inspiration,  when  some  other  part  of 
the  Umg  is  prevented  from  expanding  completely  as  in  -canons  or  complemen- 
tarv  emnhvsema,  or  as  the  consequence  of  forced  expiratory  efforts,  where  there 
Llm?oStruction  to  the  exit  of  air  from  the  lungs  Thus  there  are  two 
mechanical  theories  of  emphysema,  the  inspiratory  and  the  i.  more 

The  inspiratory  theory  has  little  in  its  favour,  for  vicarious  emphysema  is  more 
allied  to  hvpertrophy  than  to  atrophy ;  it  is  attended  with  increase  rather  than  with 
decrease  o?iunctL;  it  may  exist  for  long  periods  without  the  atrophy  occurring 
which  is  characteristic  of  true  emphysema,  and  thei-e  is  no  conclusive  evidence  at 
all  that  it  does  ever  lead  to  such  atrophy ;  indeed,  all  the  evidence  that  exists  is  to 

^^^In^'Sir  of  the  expiratory  theory  it  may  be  urged  that  emphysema  iB 
frequently  met  with  in  persons  suffering  with  long-standing  cough  and  with 
chronic  bronchitis,  that  it  may  often  be  found  to  follow  these  affections,  and 
that  it  occurs  in  persons  who  are  engaged  in  certain  occupations  which  require 
forcible  expiratory  efforts,  such  as  glass-blowing,  and  in  those  who  are  engaged 
constantly  in  pubhc  speaking  and  singing,  or  lifting  heavy  weights.  _ 

That  all  these  conditions  are  capable  of  producing  hyper-distension  there  is 
no  doubt  •  the  only  question  is  as  to  the  evidence  that  this  hyper-distension  can 
lead  to  the  atrophy  required.  Assuming  that  it  may,  various  suggestions  have 
been  made  as  to  the  way  in  which  it  acts.  j  +1,  „ 

(1)  That  the  pressure  within  the  alveoli  causes  the  walls  to  burst  and  tnus 
open  into  each  other.  Against  such  an  explanation  it  must  be  urged  first,  that 
the  pressure  within  neighbouring  alveoli  is  the  same  on  both  sides  of  the  septa 
and  if  this  be  so,  the  walls  might  be  compressed,  but  could  not  be  bin-st,  and 
secondly,  that  when  rupture  of  air-vesicles  actually  does  occur,  the  air  finds  its 
way  not  into  neighbouring  alveoli  but  into  the  interalveolar  tissue,  the  lesion 
produced  being  not  true  emphysema  but  the  interlobular  or  interstitial  form. 

(2)  That  the  pressure  squeezes  the  tissues  in  the  walls,  and  thus  causes 
nutritional  changes  in  them  which  end  in  atrophy.  The  evidence  of  such 
nutritional  change  is  seen  according  to  some  authorities  m  the  cells  and  m 
others  in  the  blood-vessels. 

a  The  cells  have  been  described  as  undergoing  fatty  or  granular  degenera- 
tion (Rainey).  This  is  now  known  to  be  not  a  constant  or  essential  change,  and 
the  view  now  generally  held  is  that  the  cells  remain  passive  throughout,  and 
that  their  degeneration  is  the  result  and  not  the  cause. 

h  The  circulation  through  the  small  vessels  and  capillaries  m  the  walls  of 
the  septa  and  infundibula  is,  it  is  suggested,  interfered  with  by  the  compression 
•or  stretching.    This  theory,  however,  entirely  lacks  evidence. 

As  against  the  expiratory  theory  it  may  be  fairly  urged  that  if  true  emphy- 
sema were  due  to  the  increased  expiratory  pressure,  it  ought  to  be  much  more 
common  than  it  is,  and  that  account  ought  to  be  taken  of  those  more  frequent 
cases  in  which,  the  causes  of  hyper-distension  being  present,  true  emphysema 
does  not  follow  ;  that  true  emphysema  is  known  to  occur,  and  that  in  early 
life  when  none  of  the  causes  of  hyper-distension  can  be  shown  to  have  existed ; 
that  the  same  person  under  the  same  conditions  of  life  may  develop  true  emphy- 
sema under  special  circumstances,  as,  for  instance,  after  a  severe  illness,  such  as 
pneumonia  or  typhoid  ;  lastly,  that  though  bronchitis  and  true  emphysema 
are  very  often  associated,  the  bronchitis  is  in  some  cases  known,  and  in  others 
may  be  presumed,  to  be  the  result  rather  than  the  cause. 

In  the  face  of  such  objections  it  seems  impossible  to  avoid  coming  to  the 
conclusion  that  the  mechanical  theory  is  inadequate  to  explain  the  origin  of  true 
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emphysema,  for  the  inspiratory  theory  does  not  annlv  at  nl]   nr,ri  fU       i  . 
influence  increased  exp^rator/pressuL  may  ltv?f  •'aiding'  Z'^ttolfZl 
true  emphysema,  :t  is  not  sufficient  of  itself;  in  other  words  th^ri  n?./  fi 
healthy  lung  cannot  be  made  emphysematous     the  tme  sense  of  the  t  rm  S 
simple  increase  in  expiratory  pressure.  ™  '^^ 

The  nutritive  theoiy.-This  conclusion  involves  the  acceptance  of  the  nutri 
tive  theory,  which  maintains  that  the  initial  and  essential  chLge  consists Tn  ' 
nutritive  disturbance  of  the  lung  tissue,  by  which,  in  the  first  plafe  Se  e  ast  dtv 
IS  impaired,  and  in  the  second,  wasting  occurs.    Endeavours  have  been  mfde  o 
find  anatomical  evidence  of  this  change  in  the  lung,  but  so  far  without  Success 
The  fatty  and  granular  degeneration  of  the  cells  is,  as  stated,  not  constant 
Eppinger  has  described  changes  in  the  elastic  fibres,  which  end  in  t^e  r  r up  ure 
but  this  again  is  not  constant.  lupture, 

_   It  has  been  suggested  that  the  atrophy  is  due  to  some  interference  in  the 
circulation,  as  the  result,  for  instance,  of  atheroma  or  thrombosis  of  the  vessels 
but  there  is  no  proof  of  this,  and  where  such  changes  are  known  to  havrocISed 
emphysema  has  not  been  produced.  occuriea, 
In  the  absence  of  direct  proof,  the  nutritive  theory  receives  its  stron<.est 
upport  from  general  considerations.    All  the  arguments  which  go  to  showfhe 
nadequacy  of  the  mechanical,  support  the  nutritive  theory.    Beyond  these  it  is 
known  that  emphysema  may  occur  without  any  of  the  conditions  leading  to 
increased  expiratory  pressure,  that  many  of  the  cases  date  back  to  early  life  and 
that  It  IS  commoner  m  children  than  used  to  be  thought.    In  this  resnect'it  is 
interesting  to  remember  that  Virchow  i  finds  in  the  defective  pigmentation  of 
emphysematous  lungs  an  argument  in  favour  of  referring  the  origin  of  the 
disease  to  early  life.  fe 

The  pigment  of  the  luiig  he  points  out,  is  chiefly  carbon,  which  once  deposited  in  the  lun*. 
never  entn^ly  removed    The  absence  of  pigment  in  emphysematous  lungrwo\ddTmX  "^^^^^^ 
that  the  affected  parts  had  never  fully  inspired  during  adult  life  ;  in  othe?  words  tlTat  thev  ar; 
'^^Zl^'Sn^^-'^'^^^^-Sso^oimdren,  and  that  "the  condition  must  have  been  pre'eYtln 

If  the  initial  change  may  be  congenital,  or,  at  any  rate,  acquired  early,  it  mav 
also  be  acquired  late  in  ife,  as  in  those  interesting  and  important  cases  whei4 
i^lr"^""       developed  after  an  acute  illness,  such  as  pneumonia  and  typhoid 

Hertz  describes  the  case  of  a  cornet  player  who  had  been  a  healthy  man  until  an  attack  ot 
pneumonia,  from  which  he  recovered.  He  returned  to  his  occupation,  which,  afte  a  few  months 
he  had  to  give  up  on  account  of  shortness  of  breath.  He  was  then  found  to  have  weTiraVked 
emphysema,  which  had  certainly  developed  after  the  pneumonia,  and  presumably  in  ronse^uence 

tL^ngs  IZtv^oTLT  ''''  ''''''       °^  '^^'^^''y  P-Is  in 

Other  writers,  on  account  of  the  prevalence  of  emphysema  in  middle  and  late 
hfe,  bring  It  into  line  with  other  diseases  of  a  degenerative  type,  such  as  granular 
kidney  and  atheroma.  Virchow2  also  draws  attention  to  the  analoo-y  between 
the  atrophy  of  emphysema  and  the  fenestration  of  the  omentum  \nd  other 
tissues,  the  causes  of  which  are  equally  unknown.  Thus  the  omentum  may 
be  converted  into  an  open  meshwork,  and  similar  fenestration  is  seen  in  the  falx 
cerebri  and  cerebelli,  in  the  fringes  of  the  cardiac  valves,  and  also  in  the  synovial 
membranes. 

It  is  clear  then  that  a  nutritive  change  in  the  lung  must  be  assumed  as  a 
primary  and  essential  change  in  emphysema.     Given  this,  expiratory  pressure 

1  Bcrl.  klin.  Woch. ,  May  1888.  2  £05.  ^.j-^^ 
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.vould  help  by  magnifying  its  effects  and  determining  its  peculiar  distribu- 
Ti  n  those%Sts  of^li  lungs  dilating  least  e.g  the  ^^^V^^^^^^^Z 
subject  to  the  greatest  external  compression  by  the  muscles  °\^JP  ^^^^^^^^^^^^^^^ 
those  dilating  most  which  receive  the  least  external  support,  viz.,  the  upper  parts, 
the  roots,  and  the  anterior  margins. 

Two  theories  remain,  but  tliey  deserve  no  more  than  passing  niention  viz  °f  J^^^^^^^^ 

and  Freimd  Lange  referred  emphysema  to  a  neuro-muscular  paralysis  of  the  small  bioncni 
but  if  tl^S  could  explain  the  dilatation  it  would  not  account  for  the  atrophy.  Freund  attiibuted 
X^ysema  to  a  prfmary  change  in  the  ribs,  which  grew  in  length  as  well  as  tl"ckness,  and  thus 
empuybema,  uu  p  j  thorax  Why  this  theory  is  mentioned  m  every  book  it  is  haid  to 
rnXi'tLn^fraTL^^^^^^^^^  S  wo^ild  account  for  the'change  in  shape  only,  and  this  is  neither 
constant  nor  essential. 

iEtiolORV  —The  actual  frequency  of  emphysema  is  difficult  to  determine. 
Most  of  the  statistics  are  unreliable,  for  no  distinction  is  drawn  between  the 
various  forms. 

Lebert  states  that  emphysema  forms  about  5  per  cent  f '^ll  <ii^«^^^^' ^;^.^Xp  foHl  moJtalit^ 
cent,  ofallatlections  of  the  lungs,  whUe  it  is  the  cause  of  2  or  3  per  cent,  of  the  ^tal  moit^^^^^^^ 
from  all  causes.  Virchow  records  that  out  of  196,458  patients  admitted  into  the  Chaiit6  at 
Bedin  in  the  course  of  ten  years,  the  percentage  of  ei^Physe™*^  ^^'^^"^^^^^^^^f  ^^IV  V^' 
and  of  the  fatal  cases  0-6  or  0-7.  This,  too,  is  about  the  f  ^'^ff  ^^ff  .''f., 
Bartholomew's  Hospital,  but  of  course  allowance  must  be  made  for  the  fact  that  only  the  moie 
severe  cases  are  admitted  into  hospital. 

Sex.— Koughly  speaking,  emphysema  is  from  two  to  three  times  more 
frequent  in  men  than  in  women. 

3-4:  to  1  (Hertz).    3  to  2  and  2  to  1  (Lebert). 

This  might  be  a  natural  sexual  difference,  but  it  is  commonly  referred  to  the 
difference  in  occupation  and  life  of  the  two  sexes,  for  given  an  equal  liability  to 
the  initial  change  in  the  two  sexes,  the  greater  exposure  of  men  to  the  exciting 
causes  would  be  sufficient  to  explain  the  greater  prevalence  of  emphysema  m 

^'^^  Age.— Emphysema  is  especially  a  disease  of  middle  life,  or  rather  it  becomes 
a  marked  disease  at  that  period. 

Lebert  gives  the  following  percentages  ;— 

^ge_     1      on  +^  5n     I      .^n  ta  40      1      40  to  60  60  to  70      1      Above  70 


1      20  to  30 

30  to  40 

40  to  60 

1   16  per  cent. 

28  per  cent. 

1    40  per  cent. 

11  per  cent.    [   3-7  percent. 

In  other  words  68  per  cent,  of  the  cases  occur  between  3U  ana  oO  years  of  age,  16  per  cent,  before 
30,  and  14-7  after  60.  The  last  percentage  is  perhaps  but  another  way  ot  saying  that  emphy- 
sema is  usually  fatal  before  60. 

Before  the  age  of  20  its  frequency  is  represented  by  Lebert  as  only  1  per 
cent.  Emphysema  certainly  occurs  in  the  young,  and  of  recent  years  the 
belief  has  gained  ground  that  it  is  commoner  in  children  than  used  to  be 
supposed,  and  thnt  the  condition  exists  long  before  it  makes  itself  evident  by 
marked  symptoms. 

Barthez  and  Rillict  have  watched  it  develop  in  children  without  asthma  or  bronchitis,  and 
thev  believe  that  it  is  often  present  in  those  children  in  whom  disproportionate  dyspnrea  is  pro- 
duced by  trivial  causes,  and  they  are  inclined  to  refer  the  emphysema  of  the  adult  very  tre- 
quently  to  changes  in  the  lungs  which  have  developed  in  childhood. 

Virchow,  as  already  stated,  owing  to  the  absence  of  pigment,  is  incUned,  on 
pathological  grounds,  to  refer  its  development  to  early  life. 

Closely  connected  with  this  subject  is  the  question  of  inheritance,  which  may 
be  traced  in  a  certain  percentage  of  cases  ;  according  to  Lebert,  in  as  many  as 
12  per  cent.  (13  out  of  108  cases). 
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Emphysema  certainly  runs  sometimes  in  families. 

of  qn^^ff  i^s^^oo  of  three  brothers  who  became  emphysematous  at  the  age 

of  30  without  obvious  cause,  and  Hertz  another  of  four  members  of  the  same  family.  ^ 

Greenhow  associated  the  inheritance  of  this  affection  with  gout  What  is 
transmitted  is  probably  not  the  actual  disease  but  the  predisposition,  so  that  the 
aflection  is  easily  excited  by  common  causes. 

Climate,  occupation,  and  position  in  life  are  of  importance  only  so  far  as  they 
predispose  to  bronchitis  and  catarrh,  which,  given  the  initial  change  in  the  luntrs 
are  such  powerful  exciting  causes.  ' 

-Excessive  speaking  and  singing  are  often  assigned  as  causes.  There  is  how- 
ever in  my  opinion  no  evidence  to  show  that  singing  or  speaking  can  produce 
any  lesion  m  a  healthy  lung,  but  it  is  obvious  that  persons  who  have  to  sing  or 
speak  much  will  be  the  first  to  feel  and  to  complain  of  the  shortness  of  breathing 
which  emphysema  causes,  and  will  therefore  come  earlier  than  others  under 
medical  observation.  The  same  is  true  of  those  who  have  to  play  wind  instru- 
nients,.  who  live  by  glass  blowing,  or  such  occupations  as  involve  great  expiratory 
efiorts.  JSTo  doubt  emphysema  is  met  with  in  such  cases,  but  account  must  be 
taken  of  the  much  greater  number  of  those  engaged  in  the  same  occupations  in 
whom  emphysema  does  not  develop.  I  do  not  think  it  proved  that  any  ordinary 
or  e.\traordmary  expiratory  effort  can  produce  emphysema  in  a  healthy  lung,  but 
given  the  initial  change,  these  and  all  other  similar  causes  may  determine  or 
hasten  its  development. 

Physical  signs  and  symptoms.— Emphysema  is  recognised  during  life 
by  the  following  signs  : — 

1.  By  the  bilateral  symmetrical  increase  in  size  of  the  lungs;  shown  by  the 

liver  standing  at  a  lower  level,  by  the  diminution  or  absence  of  the 
cardiac  dulness,  and  frequently  by  a  characteristic  change  in  the  shape 
of  the  thorax. 

2.  By  the  defective  respiratory  movements,  notably  of  expiration,  and  the 

alteration  in  the  breathing  sounds  in  consequence. 

3.  By  the  evidence  of  defective  aeration  of  the  blood  made  manifest  by 

dyspnoea  and  cyanosis. 
To  these  are  frequently  added,  as  an  accidental  but  not  necessary  part  of  the 
disease,  the  signs  of  bronchitis. 

The  initial  and  essential  change  in  emphysema  is,  as  stated,  the  loss  of 
elasticity  and  wasting  of  the  lung,  and  this,  long  before  it  makes  itself  evident  by 
physical  signs,  produces  difficulty  in  breatliing,  at  first  experienced  only  on 
exertion,  but  as  the  disease  progresses  at  rest  also,  and  becoming  in  the  end  ex- 
treme.   The  diminution  in  the  respiratory  surface  of  the  lung,  with  the  consequent 
disappearance  of  blood  vessels,  leads  to  defective  aeration  of  the  blood,  which 
shows  itself  in  cyanosis.    The  obstruction  to  the  circulation  through  the  lungs 
causes  the  right  side  of  the  heart  to  hypertrophy,  and  subsequently  to  dilate. 
Partly  as  the  result  of  its  increase  in  size,  and  partly  because,  following  the 
diaphragm,  the  heart  stands  lower  in  the  thorax  than  normal,  its  movements 
become  visible  in  the  epigastrium  and  cause  epigastric  pulsation.    In  time  the 
right  side  of  the  heart  fails,  and  signs  of  venous  congestion  appear.    The  cyanosis 
deepens,  the  veins  of  the  neck  are  distended  and  pulsate,  the  liver  enlarges, 
oedema  appears  in  the  feet  and  slowly  spreads  upwards,  ascites  develops,  and  so 
the  fluid  rises  in  the  body  until  it  collects  even  in.  the  pleura  and  pericardium. 
As  these  signs  of  cardiac  failure  develop  the  chest  symptoms  increase,  and 
the   cyanosis   becomes   extreme   until  the  patient  dies  of  sufiFocation  and 
exhaustion. 
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The  symptoms  thus  fall  into  three  groups,  which  are  sometimes  spoken  of 
as  the  three  stages  of  the  disease, 

1.  Those  of  respiratory  difficulty.  „  ■  -^^ 

2.  Those  of  circulation  obstruction,  resulting  m  hypertrophy  of  the  rignt 

side  of  the  heart. 

3.  Those  of  defective  compensation  and  heart  failure  _ 

The  most  striking  feature  in  emphysema,  especially  in  ^^i^f ^f^^^J^'^ 
the  amount  of  cyanosis  which  develops,  and  which  is  hardly  met  ^^^h  to  the  same 
degree^n  any  other  chronic  affection,  unless  it  be  in  some  forms  of  congenital 
morbus  cordis. 

Physical  Signs. -In  a  well-marked  case  the  patient  has  an  anxious 
careworn  sufferrng^look,  a  bloated  dusky  face  with  dilated  vems  upon  the  cheeks 
and  beneath  the  conjunctiva, 
thick  lips  and  nostrils  and 
prominent  glassy  eyes.  The 
back  is  round,  the  shoulders 
high,  and  the  neck  short  and 
thick.  The  chest  is  held 
stiffly  and  the  head  thrown 
rather  forward. 

The  general  nutrition  is 

for  some  time  well  preserved, 

and  the  patient  may  even  be 

fat.    In  the  later  stages  the 

nutrition    suffers     and  the 

patient    becomes    thin  and 

emaciated,  and  there  is  then 

a  marked  contrast  between 

the  thick  neck  and  rounded 

chest  and  the  wasted  legs  and 

lower  parts  of  the  body. 

According  to  Lebert,  in  not 
more  than  30  per  cent,  is  wasting 
a  prominent  feature  of  empliysema, 
and  then  only  at  the  last. 

Examination  of  the 
Chest.  —  Inspection.  —  The 
chest  is  generally  expanded, 
and  occupies  an  almost  fixed 
position  of  deep  inspiration, 
the  shoulders  are  round,  the 
sternum  prominent,  especially 
in  the  upper  part,  the  ribs 

straightened  and  the   inter-  p.^ 
costal    spaces   widened    the  ^  '^eW-mM  emphysema 

upper  part  of   the  abdomen  ^he  high  shoulders,  rounded  chest,  and 

constricted  and  pinched  in,  so  prominent  sternum.  The  thorax  gave  an  almost  cir- 
as  to  give  the  appearance  of  a  cular  tracing,  and  the  form  of  the  chest  was  typically 
waist.  barrel-shaped. 

A  girdle  of  dilated  veins  is  .    ,  v 

often  seen  following  the  curve  of  the  costal  arch,  but  about  an  inch  or  so  above 
it.    It  corresponds  with  the  insertion  of  the  diaphragm  and  abdominal  muscles, 


Fig.  50. 

Cyrtometer  tracing  of  ban-el-shaped  chest. 
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and  is  due  to  tlieir  repeated  contraction  in  coughing  or  straining.  Accordingly 
though  common  in  emphysema,  it  is  not  peculiar  to  it,  but  may  be  found  in  most 
persons  who  have  been  subject  to  chronic  cough,  and  even  in  healthy  and  verv 
muscular  men  who  have  to  lift  heavy  weights  continually. 

The  dilatation  of  the  thorax  is  chiefly  in  the  upper  parts,  and  especially  in  the 
antero-posterior  diameter,  which  may  be  equal  or  nearly  equal  to  the  transverse, 

and  thus  yield  an  almost  circular  cyrto- 
meter tracing. 

The  shape  of  the  chest— The  roundness 
of  the  thorax  and  the  waist-like  constric- 
tion below  give  to  the  chest  the  form  of  a 
barrel,  so  that  the  barrel-shaped  chest  has 
come  to  be  regarded  as  characteristic  of 
eniphysema,  and  so  it  is  when  present,  but 
it  is  often  absent. 

According  to  Lebert,  in  not  more  than  56  per 
cent,  is  the  change  of  shape  marked,  and  in  20  per 
cent,  there  is  no  obvious  change  at  all. 

Even  when  the  chest  is  distinctly 
barrel-shaped  it  rarely  yields,  in  the  adult, 
a  circular  tracing,  the  difference  between 
the  transverse  and  sterno-vertebral  dia- 
meters being  still  well  marked. 

The  movements  of  the  chest  on  respira- 
tion are  very  defective.    The  chest  seems  to  move  en  masse  and  hardly  to  expand 
at  all.    It  is  expiration  that  is  chiefly  impaired  owing  to  the  loss  of  elasticity  in 
the  lung.    To  make  up  for  this  the  expiratory  muscles  come  into  play,  especially 
those  which  act  upon  the  lower  ribs.    By  the  overaction  of  the  abdominal  muscles, 
and  especially  of  the  upper  part  of  the  transversahs  abdominis  which  passes  from 
one  side  of  the  costal  arch  to  the  other,  there  is  caused  the  waist-like  constriction 
described.    These  defective   movements  of  expiration   greatly  diminish  the 
amount  of  the  air  which  passes  in  and  out  of  the  chest  on  each  respiration. 
The  inspiratory  muscles  attempt  to  remedy  this  by  increased  action,  and  thus  the 
chest  takes  the  position  of  deep  or  even  deepest  inspiration.    To  this  excessive 
action  of  the  inspiratory  muscles,  combined  with  the  enfeeblement  of  their 
chief  opponent,  viz.,  the  elastic  retraction  of  the  lung,  the  characteristic  shape  of 
the  emphysematous  thorax  is  to  be  referred.    The  overaction  is  attended  with 
hypertrophy  of  the  muscles  concerned,  especially  of  those  at  the  root  of  the  neck, 
viz.,  the  scaleni,  sterno-mastoid  and  the  trapezii,  and  to  this  is  due  the  fulness 
and  thickness  of  the  neck,  while  the  trapezii  and  other  muscles  acting  on  the 
scapulae  produce  the  elevation  and  rounding  of  the  shoulders. 

The  inspiratory  muscles,  however,  do  what  they  will,  are  unable  to  compen- 
sate completely  for  the  deficiency  of  the  expiratory  movements,  and  the  result  is  a 
great  diminution  in  the  tidal  air  even  to  the  extent  of  from  20  to  60  per  cent. 
(Wintrich).  The  reduction  in  the  vital  capacity  is  even  greater  still,  from  the 
normal  average  of  230  inches  (3500  cm.)  to  130  or  even  65  inches  (2000  or 
1000  cm.).  The  great  loss  of  expiratory  power  may  be  demonstrated  by  the 
pneumometer,  the  expiratory  pressure  being  diminished  until  it  is  either  the 
same  as,  or  only  slightly  in  excess  of,  the  inspiratory  pressure,  whereas  in 
health  it  is  about  half  as  great  again. 


In  health,  inspir.  pressure=70  to  80  mm.  (3  in.) ;  expir.  pressure  =  110  to  130  mm.  (4Jto  6  in.) 
In  emphysema,         „  „  (    i,  )  =  77  to  100  mm.  (3i  to  4 J  in.) 
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The  rate  of  respiration  is  usually  not  increased  at  all  or  not  niuoh ;  it  may 
even  be  reduced  owing  to  the  prolongation  of  expiration,  but  the  type  is  changed 
?or  the  breathing  is^hort  Id  jerky,  consisting  of  a  short,  -ddei,  laboared 
inspiration  followed  by  an  equally  sudden  collapse  or  recod  of  the  chest  on  the 
commencement  of  expiation,  ending  in  what  seems  to  be  a  pause,  during  which 
the  expiration  slowly  completes  itself. 

These  changes  are  well  shown  on  stethographio  tracings.  In  health  inspii-ation  is  somewhat 
shorter  thafexpLtion,  the  curve  is  smooth  and  regular,  save  that  the  ascending  hmb  con^e- 

poJdTng  witMnspiration  is  steeper  than  the  descending  limb,  which  con-esponds  expiration 
In  emphysema,  on  the  other  hand,  the  inspiratory  limb  is  shorter  and  so  steep  as  to  be 
neairSicX  as  is  also  the  first  part  of  the  expiratory  limb  and  the  duration  of  these  two 

mrts  tSier  is  hardly  as  long  as  that  of  healthy  inspiration  alone.    The  remaining  part  of  the 

expiratory  limb  is  irregular,  oscillatory  and  lengthened. 


i'  lg.  61. 

Pneumatograms.    I.  Formal.    II.  In  Emphysema,    a,  inspiration  ;  h,  apex  of  curve  ;  c,  expira- 
tion.   The  small  elevations  are  due  to  the  cardiac  impulse.    {Landois  and  bhrLtng. ) 

The  loss  of  elasticity  in  the  lung  affects  the  movements  of  the  diaphragm  as 
much  as  it  does  those  of  the  ribs,  for  on  expiration  the  diaphragm  is  not  properly 
arched,  and  therefore  contracts  at  a  great  disadvantage.  Its  defective  action  is 
probably  after  a  time  attended  with  an  actual  loss  of  contractile  power,  which  may 
perhaps  in  the  end  amount  almost  to  actual  paralysis.  At  any  rate  the  diaphragm 
is  sometimes  found  completely  relaxed  ;  it  may  even  become,  it  is  said,  convex  to- 
wards the  abdomen,  and  as  the  muscle  is  assumed  to  be  still  active,  its  contraction 
then  would  make  it  a  muscle  of  expiration,  and  produce  what  has  been  called  the 
"typus  inversus"  of  respiration.  The  inspiratory  recession  of  the  epigastrium 
which  has  been  described  in  emphysema  has  been  referred  to  this  cause,  but  1 
should  be  more  inclined  to  regard  it  as  the  result  of  paresis  or  paralysis  of  the 
diaphragm  than  to  its  inverted  action. 
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The  loss  of  elasticity  and  resistance  in  the  lunc  shows  itself  ai..  ■  *u 
bulgu^g  of  the  supra-clavicular  fossa),  and  even  someSes  oHL  111  . 
on  expiration  and  their  recession  on  inspiration  intercostal  spaces 

Palpation  yields  but  little  additional  information     T\..         ,  ■ 
may  be  diminished  somewhat,  but  are  often  uTchTnged     The  apeT  f  Th.T"^ 
IS  generally  not  to  be  felt,  but  pulsation  in  the  epi|astrium  and^n  fL 
the  neck  may  in  the  later  stages  be  felt  as  well  as  seS 

percu:~tly7t\^^^^^^^^  -  obtained  by 

too,  when  ihe  chLcte4rchI\?in\^^^^^ 

resonant  than  elsewhere,  though  not  dull  <^^teoted,  the  note  bemg  less. 

the  left.  The  position  of  the  stomach  and 
spleen  m  emphysema  cannot  usually  be 
made  out  by  percussion,  on  account  of  the 
hyper-resonance  of  the  chest. 

The  upper  border  of  the  liver  is  found 
m  the  mpple  line  at  the  7th  rib,  or  in 
the  7th  space,  but  rarely  lower  than  this 
even  m  the  most  extreme  cases.  This 
IS  a  point  which  serves  to  distinguish 
emphysema  from  pneumothorax  of  the 
right  side,  a  lesion  which  the  hyper- 
resonance  might  suggest,  for  in  pneumo- 
thorax the  resonance  extends  as  far  as 
the  costal  arch. 

Auscultation. — Owing  to  the  feeble 
current  of  air  in  and  out  of  the  lung, 
the  respiratory  murmur  is  greatly  dimin- 
ished. Expiration  is  usually  inaudible. 
At  any  rate  it  cannot  be  heard  unless 
bronchitis  is  present.  When  audible  it 
IS  prolonged,  and  may  be  even  three  or 
four  times  longer  than  inspiration. 

A  peculiar  crepitation  of  a  crackling 
or  crumpling  character,  as  of  stiff  parch- 
ment, is  sometimes  present,  chiefly  with 

about  the  nature  of  which  there  is  ^"^^  Vt  E 

referred  to  irregular  expansion  of  the  lung,  to  the  rubbing  of  the  air  bladders 
against  the  costal  pleura  or  to  actual  pleurisy.  It  is  certainly  often  heard  when 
thei^  IS  no  pleurisy,  and  tlie  first  explanation  seems  the  m^st  probable  The 
the  lubes'^  '   '  '  ^  b^li^^^'  duetto  secretion  in 

Bronchitis  when  present  as  it  so  often  is,  yields  the  usual  physical  signs  in 
the  symptlmk     °       '  '         '     crepitation.    It.  of  course,  greltly  intensifies 


Fig.  52. 

Diagram  showing  the  percussion  bound- 
aries in  a  case  of  emphysema.  The 
upper  border  of  the  liver  stands  at 
the  level  of  the  sixth  rib  on  the  right 
nipple-line  —  the  cardiac  dulness  is 
absent. 
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Symptoms.  —  The   symptoms  fall   conveniently  into  two  groups,  the 
respiratory  and  the  circulatory. 

1  Respiratonj.—Oi  these  shortness  of  breath  is  the  earliest  as  well  as  the 
most"  constant.  At  first  experienced  only  on  exertion,  it  gradually  increases 
throughout  the  disease,  until  at  the  last  it  becomes  extreme.  It  varies  greatly  at 
difi'erent  times,  chiefly  in  relation  with  bronchitis,  for  a  small  amount  of  catarrh 
produces  an  entirely  disproportionate  amount  of  dyspnoea  in  emphysematous 
patients.  This  is  especially  the  case  in  children,  and  may  be  the  first  indication 
of  the  existence  of  the  disease. 

The  dyspnoea,  though  due  in  part  to  the  diminished  expiratory  power  which 
results  from  the  loss  of  elasticity  in  the  lung,  is  not  due  to  this  alone,  but  in  great 
part  also  to  the  decreased  aerating  surface  in  the  lung,  consequent  on  the 
atrophy  of  the  vesicular  walls  and  the  destruction  of  the  capillaries  contained  in 

them.  . 

The  shortness  of  breath  makes  the  voice  weak  and  the  speech  short  and  jerky, 
for  the  breath  cannot  be  held  more  than  a  few  seconds  at  a  time. 

The  dyspnoea  is  sometimes  paroxysmal,  and  is  then  oi'ten  called  asthma. 
True  asthma  may,  of  course,  be  associated  with  emphysema,  but  in  most  cases 
the  paroxysmal  dyspncBa  is  produced  by  an  attack  of  bronchitis,  and  by  the 
accumulation  of  the  secretion  in  the  tubes. 

The  defective  aeration  of  the  blood  shows  itself  m  cyanosis,  which  is  more 
marked  in  emphysema  than  in  any  other  chronic  affection  except  congenital 
disease  of  the  heart.  In  the  latter  disease  it  is  due  to  the  actual  mixing  of  the 
arterial  and  venous  blood,  either  in  the  heart  or  in  the  great  vessels  near  it.  In 
emphysema  also  there  is  similar  mixing  of  the  two  blood  streams  through  the 
communications  which  exist  between  the  pulmonary  and  bronchial  vessels. 

The  cyanosis  is  at  first  most  marked  in  the  usual  places,  viz.,  the  tips  of  the 
ears  and  nose,  in  the  lips  and  beneath  the  finger  nails.  It  may  even  be  observed 
in  the  tongue.  The  small  veins  in  the  cheeks  and  on  the  neck  and  chest  are 
dilated,  varicose,  and  plainly  visible.  In  the  later  stages  the  patient  presents 
a  deep  purple  colour,  which  though  present  over  the  whole  body  is  deepest  over 
the  face,  neck,  and  upper  part  of  the  trunk. 

Like  the  dyspnoea  the  cyanosis  depends  not  upon  the  condition  of  the  lungs 
only,  but  also  upon  the  heart,  and  is  most  marked  in  the  later  stages  of  the  dis- 
ease when  the  heart  is  failing. 

As  the  result  of  venous  obstruction  hsemorrhages  may  occur,  especially  after 
violent  coughing,  in  the  skin  or  conjunctiva,  or  from  the  nose  or  bronchi. 
Hsemoptysis  is  no  necessary  part  of  emphysema,  and  when  it  happens  is  generally 
due  to  bronchitis.  It  rarely  amounts  to  more  than  streaks  in  the  sputum,  unless- 
infarct  or  embolism  has  occurred  in  the  lung. 

Fagge,^  however,  describes  a  case  of  fatal  liEemoptysis  in  emphysema,  for  which  no  other  causa 
could  be  found  post-mortem. 

Cough  may  be  absent  for  some  time,  but  in  the  end  it  is  sure  to  develop.  It 
varies  with  the  bronchitis  which  causes  it,  and  is,  as  is  usual  in  that  affection^ 
worst  at  night  and  in  the  early  morning. 

The  sputum  in  like  manner  depends  upon  the  bronchitis,  and  is  no  part  of 
emphysema.  It  has  the  ordinary  bronchitic  characters,  and  may  now  and  then 
be  blood-streaked.  Owing  to  the  defective  expiratory  power,  the  secretion  in  the 
tubes  is  difficult  to  get  rid  of,  and  the  cough  it  excites  is  often  paroxysmal  and 
prolonged,  and  consists  of  a  series  of  short  expiratory  jerks. 
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I   ^'""ll  °°"^P^f '^,<^<^       especially  over  the  lower  part  of  the  chest  and 

along  the  attachments  of  the  diaphragm  and  abdominal  muscle.  It  is  eenerallv 
the  result  of  the  muscular  strains  produced  by  the  coughing 

2.  Cwr-wZa^ory.-Emphysema  throws  a  heavy  tax  upon  the  right  side  of  the 
heart,  inasmuch  as  the  blood  has  to  be  driven  through  a  greatly  diminished 
number  of  small  vessels  in  which  the  resistance  is  increased  by  the  defective 
oxygenation  of  the  blood.  The  circulation  is  still  further  impeded  by  the 
frequent  paroxysms  of  coughing,  and  especially  by  the  defective  movements  of 
the  thomx  Hispiration  doing  less  than  it  should  to  suck  the  blood  into  the  chest 
and  expiration  less  to  drive  it  out.  The  right  heart  endeavours  to  compensate 
for  these  difficulties  by  hypertrophy,  but  rarely  succeeds,  at  any  rate  for  long  for 
the  obstruction  usually  outstrips  the  compensation.  In  the  end  the  general 
nutntion  of  the  whole  heart  suffers,  because  the  heart  is  supplied,  like  the  rest  of 
the  body,  with  imperfectly  oxygenated  blood,  and  because  the  venous  congestion 
when  It  has  once  set  in,  affects  the  circulation  through  the  coronary  vessels 
and  so  leads  to  weakness  of  the  whole  heart,  of  the  left  side  as  well  as  of  the 

The  dilatation  affects  the  right  side  first  and  most,  but  in  the  end  the  left 
suiters  also  for  the  reasons  just  given,  and  the  dilatation  becomes  general, 
i  he  physical  signs  of  dilatation  are,  however,  frequently  masked  by  the 
emphysema,  for  the  apex  beat  may  not  be  felt  at  all  nor  any  increase  of  the 
cardiac  area  be  made  out  by  percussion,  so  that  the  heart  is  often  found 
enormously  distended  after  death  though  percussion  failed  to  give  proof  of  it 
during  life.  ^ 

The  two  most  important  signs  of  dilatation  of  the  right  side  of  the  heart  are 
epigastric  pulsation  and  distension  with  pulsation  of  the  veins  of  the  neck 
iipigastric  pulsation  is  common  in  emphysema,  even  without  much  dilatation 
owing  to  the  diaphragm  and  the  heart  therewith  standing  lower  in  the  thorax  than 
normal,  but  it  is  not  of  itself  conclusive,  for  it  may  be  usually  seen  when  the 
heart  is  beating  violently,  even  in  healthy  persons,  as  after  running  or  strong 
exertion.  ° 

The  heart  sounds  are  weak,  especially  at  tlie  apex,  owing  to  their  being  con- 
ducted badly  through  the  emphysematous  lung.  The  pulmonary  sounds  are 
both  accentuated,  especially  the  second,  which  is  often  reduplicated.  Systolic 
murmurs  may  be  heard  both  at  the  apex  and  on  the  right  side.  They  are 
commonly  referred  to  regurgitation  through  the  mitral  and  tricuspid  valves 
respectively,  but  they  are  rarely  propagated  in  the  direction  they  should  be  if 
they  were  produced  by  incompetence  of  these  valves  ;  for  instance,  at  the  apex 
blowing  murmurs  are  not  uncommon  when  the  heart  is  dilated,  but  they  are 
rarely  heard  outside  the  apex,  in  the  axilla  or  behind,  and  I  therefore  hesitate  to 
refer  them  to  regurgitation.  Still  regurgitation  may  certainly  occur,  though  in 
iny  experience  but  rarely,  both  at  the  tricuspid  and  at  the  mitral  orifices,  but 
then  the  murmurs  are  propagated  in  the  usual  directions. 

1  """sideraUe  number  of  cases  of  dilatation  of  tlie  lieart  which  I  have  examined 

dehnitely  lor  the  purpose,  I  have  only  a  very  lew  times  lieaid  a  mui-mur  which  I  felt  sure  was 
tricuspid,  and  m  one  case  the  diagnosis  was  verified  on  post-morlem  examination  by  finding  au 
organic  lesion  there.  I  have  seen  also  two  cases  of  apex  murmurs  which  were,  like  the  ordinary 
organic  mitral  murmurs,  propagated  into  the  axilla  and  heard  behind.  In  one  a  man  the 
diagnosis  was  made  on  tins  account  of  mitral  disease  with  secondary  bronchitis.  The  bronchitis 
cleared  u]>,  the  murmur  disappeared,  and  the  jjatient  recovered.  Twice  later  the  same  synnitoras 
recurred,  and  the  third  time  the  patient  died.  On  making  the  post-mortem  examination  no  lesion 
was  found  in  the  heart  except  great  dilatation.  The  second  case  occurred  in  a  girl  aged  12.  The 
ajjex-murmur,  transmitted  into  the  axilla  and  behind  like  that  of  mitral  disease,  disappeared  as 
the  bronchitis  got  well,  and  when  convalescence  va.s  established  the  heart  seemed  to  be  perfectly 
Tiormal 
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It  seems  thus  impossible  to  avoid  the  ^0"°^^^^^°^  "^^Xlo't 
associated  with  dilatation  are,  with  but  few  exceptions,  intraventriculai  and  not 

'^"l::rf:hth;art  has  begun  to  fail  the  usual  signs  of  — on^^^^^^^^^^ 
appear.  The  veins  of  the  head  and  neck  become  greatly  distended,  the  cyanosis 
deepens,  pulsation  in  the  epigastrium  and  cervical  vems  is  more  marked,  and  the 
liver  becomes  large  and  painful.  As  the  stomach  and  intestines  are  also  conge  ted, 
their  functions  a?e  affected,  the  digestion  fails,  and  piles  often  develop  and  bleed. 
Soon  dropsy  sets  in,  first  in  the  feet,  then  in  the  loins,  and  later  m  the  abdomen 
and  other  serous  cavities,  the  lungs  grow  more  and  more  congested,  the  dyspncEa 
and  cyanosis  more  extreme,  and  at  last  the  patient  dies  of  slow  suflFocation.  As 
carbonic  acid  accumulates  in  the  blood  the  patients  become  restless,  then  drowsy 
and  wandering,  and  towcrds  the  end  may  suffer  with  twitchings  or  even  fits,  but 
more  often  they  become  unconscious  or  almost  comatose,  m  which  condition  they 
die  In  all  this  there  is  nothing  peculiar  to  emphysema  or  different  from  what 
is  liiet  with  in  other  cases  of  right-heart  failure,  as  for  example  m  the  course  ot 
mitral  disease,  except  so  far  as  it  is  aggravated  by  the  emphysema  and  bronchitis 

which  have  caused  it.  _  mi     i-  i.  •    „  r.t 

Relation  of  emphysema  to  other  diseases.-The  list  often  given  of 
diseases  with  which  emphysema  may  be  associated  owes  its  length  to  the  fact 
that  the  distinction  is  not  clearly  made  between  true  emphysema  and  the  other 
forms  When  this  is  done  the  list  reduces  itself  to  a  single  affection,  viz., 
bronchitis,  which  sooner  or  later  is  sure  to  develop,  and  the  reason  is  to  be 
soucrht  in  the  congestion  caused  by  the  venous  obstruction  and  by  the 
anastomotic  circulation  set  up.  Given  the  primary  condition  of  the  lung,  which 
predisposes  to  emphysema,  bronchitis  may  become  the  determmmg  cause  ot  its 
development  by  the  coughing  to  which  it  leads.  Under  all  circumstances  bron- 
chitis aggravates  the  symptoms,  and,  when  the  secretion  accumulates  m  the  tubes 
may  cause  those  paroxysmal  attacks  of  dyspnoea  which  are  incorrectly  described 

as  asthma.  „       .  •  ■^\  ^- 

True  spasmodic  asthma  occurs,  of  course,  often  in  association  with  true 
emphysema,  and  in  long-standing  cases  leads  to  it ;  but  when  asthma  is  spoken 
of  as  causing  emphysema  it  is  often  the  transient  hyper-distension  of  the  lung 
which  accompanies  the  attack  that  is  referred  to  rather  than  true  emphysema. 

A  natural  antagonism  has  been  supposed  to  exist  between  emphysema  and 
certain  diseases,  notably  phthisis,  croupous  pneumonia,  and  morbus  cordis.  In 
all  these  conditions  transient  emphysema  is  common   but  true  emphysema  is 

certainly  rare.  ,    r  x  i       i  ■ 

PhtkisU— An  emphysematous  lung  may  become  the  seat  ot  tuberculosis, 
either  acute  or  chronic.  Speaking  generally,  it  is  true  that  phthisis  and 
emphysema  are  not  commonly  associated ;  but  in  estimating  the  real  value  of 
this  fact  allowance  must  be  made  for  the  different  ages  at  which  the  two  diseases 
are  prone  to  develop,  phthisis  being  especially  an  affection  of  early  adult  lifC' 
and  emphysema  of  middle  age.  It  has  been  also  stated  that  the  development 
of  emphysema  may  check  the  progress  of  tubercle.  The  fact  is  that  when 
tubercle  becomes  stationary,  fibroid  contraction  occurs,  and  the  remaining  parts, 
of  the  lung  undergo  vicarious  distension,  but  this  distension  takes  place  because 
the  phthisis  has  become  stationary— the  phthisis  does  not  become  stationary 
because  the  distension  has  occurred.  In  any  case  it  is  vicarious  emphysema 
and  not  the  true  emphysema  which  is  found. 

Groupoun  pneumonia  at  one  time  was  said  not  to  occur  in  emphysematous 
lungs,  but  it  certainly  does,  and  Lebert's  figures  show  that  it  is  the  actual  cause 
of  cfeath  in  5  per  cent,  of  the  fatal  cases.    The  two  affections  are,  however,  so. 
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common  that  they  would  now  and  then  in  the  ordinary  course  of  events  be  acci- 
dentally  associated  bnt  there  is  no  means  of  judging  whether  this  occurs  more 
or  Jess  frequently  than  it  naturally  should. 

I  think  it  may  truly  be  said  that  emphysema  does  not  increase  the  liability 
to  croupous  pneumonia,  and  that  it  cannot  be  proved  to  diminish  it 
_  Morbus  cordis.--Th^  same  is  true  of  morbus  cordis,  viz.,  that  it  does  not 
m  any  way  affect  the  liability  to  emphysema,  but  the  question  may  be  fairly 
raised  whether  emphysema  can  be  the  cause  of  morbus  cordis.  In  one  sense 
of  course,  it  can  and  often  is,  for  emphysema  naturally  ends  in  cardiac  failure' 
and  this  may  end  in  valvular  incompetence,  though  not  with  the  frequency  that 
is  often  stated.  If  it  be  true  that  emphysema  tends  to  cause  atheroma  of  the 
vessels  the  valves  may  become  involved  also,  but  except  in  this  remote  and 
indirect  way  emphysema  does  not  appear  to  lead  to  organic  disease  of  the 

Diagnosis.— The  combination  of  the  three  cardinal  signs— dyspncea 
bilateral  increase  in  size  of  the  lungs,  and  cyanosis-is  sufficient  to  distinguish 
emphysema  from  all  other  diseases. 

Of  these  the  increase  in  size  of  the  lungs  is  the  most  constant  and  reliable 
i he  slighter  degrees  of  dyspncea  and  cyanosis  may  have  many  other  causes  but 
in  the  later  stages  the  dyspncea  is  fairly  characteristic,  and  the  cyanosis  is  too 
deep  to  be  confused  with  any  other  affection  except  that  due  to  con-enital 
morbus  cordis. 

The  only  other  condition  in  which  bilateral  increase  in  size  of  the  lun<^s  is 
met  with  IS  in  athletes,  especially  during  training ;  but  the  free  respiratory  move- 
ments and  the  increase  rather  than  diminution  in  functional  power  prove  this 
condition  to  be  a  hypertrophy  and  not  an  atrophy. 

Dyspnoea,  and  cyanosis  too,  might  be  associated  with  temporary  distension 
of  the  lung,  as,  for  instance,  in  asthma  or  acute  bronchitis,  but  the  course  of  the 
case  would  make  its  nature  clear. 

True  emphysema  affecting  one  lung  only  is  unknown.  If  it  were  not  so  the 
hyper-resonance  and  distension  of  the  side  might  suggest  pneumothorax  ;  but 
then  the  diagnosis  would  be  given  by  the  extension  of  the  resonance  to  the 
costal  arch  and  the  displacement  of  the  heart  to  the  opposite  side. 

Forms  of  Emphysema.— Four  kinds  of  emphysema  are  sometimes 
described.    They  would  be  better  called  four  clinical  stages  of  the  disease. 

1.  Emphysema  without  complications  and  with  little  dyspnoea  or  distress, 

i.e.,  early  or  slight  emphysema. 

2.  Emphysema  with  transient  attacks  of  severe  dyspncea  and  cyanosis,  i.e., 

in  most  cases  emphysema  complicated  with  intercurrent  bronchitis. 

3.  Emphysema    with    constant   dyspnoea    and    cyanosis,    i.e.,  advanced 

emphysema. 

4.  Emphysema  with  cardiac  failure. 

Prognosis. — True  emphysema  is  an  incurable  disease,  for  no  treatment  can 
bring  back  the  lung  tissue  which  has  atrophied.  The  disease  may  probably 
become  stationary,  and  that  too  for  long  periods  of  time,  but,  as  a  rule,  it  steadily 
progresses,  and  though  the  rapidity  with  which  the  different  stages  follow  one 
another  varies  much  in  different  cases,  still  on  the  whole  the  affection  is  of  long 
duration. 

The  prognosis  therefore  as  regards  complete  cure  is  hopeless,  and,  as  regards 
duration  of  life,  varies,  but  as  a  rule  the  life  is  shortened  by  many  years,  for 
patients  with  emphysema  rarely  live  to  old  age.  The  apparent  prevalence  of 
emphysema  between  the  ages  of  30  to  50  shown  by  statistics,  chiefly  drawn  from 
hospital  practice,  is  explained  by  the  fact  that  the  symptoms  become  marked  in 
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middle  life,  and  its  less  frequency  after  60  by  the  fact  that  in  most  cases  death 
occnrs  before  that  age. 

The  prognosis  in  respect  of  danger  to  life  at  any  given  time  turns  upon  the 
stage  of  the  disease,  the  amount  of  bronchitis  and  cyanosis  present,  the  age, 
strength,  and  general  nutrition  of  the  patient,  and  especially  upon  the  condition 
of  the  right  side  of  the  heart.  There  is  no  danger  in  the  slighter  degrees  of 
emphysema,  and  the  prognosis  becomes  that  of  the  catarrh  upon  which  the 
aggravation  of  symptoms  depends.  But  where  the  circumstances  are  such  that 
the  recurring  catarrhs  cannot  be  properly  treated  or  taken  care  of,  the  disease 
will  become  rapidly  aggravated,  and  in  this  regard  the  position  and  habits  of 
life  become  of  prognostic  importance.  The  older,  feebler,  and  weaker  the  patient, 
the  greater  the  amount  of  bronchitis  and  cyanosis,  and  above  all  things  the 
more  marked  the  cardiac  embarrassment,  the  greater  the  risk  at  the  time.  Still, 
threatening  as  a  case  may  seem,  relief  is  often  obtained  by  appropriate  treat- 
ment, the  alarming  symptoms  subside,  and  the  patient  returns  to  his  condition 
prior  to  the  exacerbation. 

Of  course  in  emphysema,  as  in  other  diseases,  the  occurrence  of  acute  com- 
plications, for  example  pneumonia,  or  the  existence  of  other  general  or  local 
diseases,  such  as  chronic  pleurisy,  chronic  kidney  mischief,  cirrhosis,  etc.,  greatly 
aggravate  the  danger. 

Death  is  rarely  sudden  or  without  warning,  and  then  is  not  due  to  the 
emphysema  alone  but  to  some  complication.  In  most  cases  death  is  gradual, 
either  as  the  result  of  bronchitis  or  of  the  failure  of  the  right  heart. 

According  to  Lebert's  statistics  one-third  of  the  fatal  cases  die  with  cardiac  dropsy,  and  of 
the  rest  the  majority  die  of  pulmonary  congestion  and  slow  suffocation  with  the  signs  of  acute 
or  chronic  bronchitis. 

Treatment. — Prophylactic. — The  primary  and  essential  change  in  emphy- 
sema is  the  wasting  of  the  lung,  but  the  causes  of  this  are  not  known  and 
cannot  therefore  be  counteracted,  nor  can  the  affection  be  recognised  with  cer- 
tainty until  it  is  far  advanced. 

Certain  diseases  and  certain  occupations,  thoiigh  not  of  themselves  alone 
adequate  to  produce  the  disease,  aggravate  it  when  present,  and  must  therefore 
be  guarded  against.  For  this  reason  emphysematous  persons  must  be  advised  to 
give  up  all  occupations  which  throw  any  unusual  strain  upon  the  lungs,  such  as 
those  which  involve  violent  muscular  efforts,  the  playing  of  wind  instruments, 
glass-blowing,  etc.  It  will  be  wise  also  to  forbid  violent  muscular  efforts  and 
occupations  such  as  those  described  to  all,  even  previoiisly  healthy  patients,  while 
recovering  from  acute  pulmonary  affections,  as,  for  instance,  from  pneumonia  or 
acute  bronchitis,  at  any  rate  until  convalescence  is  fully  established,  for 
instances  are  recorded  in  which  true  emphysema  has  developed  rapidly  under 
these  circumstances. 

It  is  against  bronchitis  that  precautions  are  especially  necessary,  for  this  not 
only  intensifies  the  symptoms  but  aggravates. the  disease.  For  this  reason  those 
suffering  from  emphysema  must  be  greatly  on  their  guard  against  catarrh  ;  they 
must  avoid  all  causes  likely  to  excite  it,  and  take  the  greatest  care  when  it  arises 
even  in  its  slightest  forms.  They  should  be  warmly  clad,  avoid  all  chills,  and 
stay  within  doors  in  bad  weather. 

With  this  object,  residence  during  the  winter  months  either  in  the  warmer 
winter  resorts  of  England  or  in  a  good  climate  abroad  is  highly  desirable. 

The  general  health  shoiikl  be  maintained  at  the  highest  level  possible  by 
means  of  well-regulated  diet,  exercise,  and  tonics,  and  this  becomes  of  especial 
importance  in  the  more  advanced  cases,  when  the  disease  is  beginning  to  tell 
upon  the  heart. 
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In  otlier  respects  the  treatment  of  emphysema  is  symptomatic  Tlie  two 
promnient  symptoms  are  dyspnoea  and  cyanosis,  and  tliese  depend  first  upon  the 
defective  movements  of  the  chest,  and  secondly  upon  the  defective  aeration  of  the 
blood. 

_  The  defective  movements  are  chiefly  expiratory,  and  they  might  be  aided 
either  by  external  compression  of  the  thorax  or  by  diminishing  the  resistance 
against  winch  tbey  have  to  act. 

Many  patients,  during  the  exacerbations  of  dyspnoea  which  they  suffer  from 
fand  relief  by  compressing  with  their  hands  the  sides  of  the  chest  as  thev 
expire,  and  for  this  an  elastic  band  some  inches  wide  embracing  the  lower  ribs 
may  be  substituted.  For  the  upper  parts  of  the  thorax,  which  are  those  most 
atteeted  in  emphysema,  a  more  elaborate  apparatus  has  been  constructed  but  it  is 
cumbersome  and  inconvenient.  It  consists  of  a  double  truss  fixed  on  the  spine 
behind,  with  the  j^ads  on  the  second  spaces  in  front  (Ferin).i  SteinkofFs- 
apparatus  is  more  elaborate  still. 

The  only  means  of  diminishing  the  resistance  to  expiration  is  by  causing  the 
patient  to  breathe  into  rarefied  air,  and  for  this  purpose  WaldenbuiVs  apparatus 
is  most  used. 

This  consists  of  a  small  gasometer  with  weights  and  counterpoises  by  which  the  uir  it  con- 
tains can  be  placed  under  varying  pressures.^    It  is  fitted  with  a  tube  and  mouth-i)iece  containing 
valves,  by  which  communication  with  the  interior  either  during  inspii'ation,  or  during  expu^ation 
can  be  made  as  desu-ed.    Another  apparatus  is  like  an  accordion,  which  is  expanded  or  com- 
pressed by  the  patient  himself.  ^ 

It  is  recommended  that  the  rarefaction  should  not  exceed  ^  inch  of  an  atmos- 
phere, and  that  the  first  administration  should  not  exceed  ten  minutes  in  dura- 
tion, but  afterwards  extend  to  half-an-hour  two  or  three  times  a  day  if  found 
beneficial.  ' 

Expiration  into  rarefied  air  is  said  to  give  relief,  not  only  during  its  applica- 
tion but  for  some  little  time  afterwards.  The  cases  of  cure  which  have  been 
recorded  were  obviously  not  instances  of  true  emphysema. 

Waldenburg  also  stated  that  even  the  inspiration  of  compressed  air  was  usefid,  and  he  ex- 
plained Its  usefulness  on  the  ground  that  more  oxygen  was  introduced  into  the  lungs.  Others 
do  not  confirm  this,  and  it  would  seem  a  priori  to  be  directly  contra-indicated. 

Patients  have  also  been  placed  in  the  pneumatic  cabinet  under  compressed  air,  but  this  has 
been  generally  found  to  be  harmful. 

On  the  whole  the  pneumatic  treatment  of  emphysema  is  of  little,  if  any,  use 
in  severe  cases,  and  cumbersome  and  awkward  to  carry  out  in  the  slighter  cases, 
so  that  it  has  fallen  out  of  use. 

The  defective  aeration  of  the  blood  might  be  met  by  the  inhalation  of  oxygen, 
and  in  bad  cases  where  the  cyanosis  is  extreme  and  the  signs  of  carbonic  acid 
poisoning  are  beginning  to  appear  it  has  given  great  relief,  indeed,  more  in 
emphysema  than  in  most  other  diseases  of  the  lungs. 

Of  the  comphcations.  bronchitis  is  the  most  frequent  and  the  most  serious.  It 
requires  the  most  careful  management,  for  it  is  upon  it  that  the  transient  exacer- 
bations of  symptoms  in  great  part  depend.  For  this  the  usual  remedies  are 
indicated,  except  that  they  should  be  of  the  stimulating  and  not  of  the  depressing 
class.  Most  of  the  remedies  vaunted  for  emphysema  are  those  which  act  upon 
the  bronchitis,  or  upon  the  asthma  if  that  affection  be  present.  Opium  must 
be  given  under  the  same  conditions  and  with  the  same  caution  as  in  bronchitis. 
Where  the  secretions  are  not  freely  expectorated  an  emetic  may  do  good,  but 


1  Btdl.  de  VAcad.  dc  MM.,  1885,  888. 

•'  Waldenbui'g,  Die  pneimatisch.  Bchandlawj. 


Bcrl.  Mill.  Wodi.,  1890,  No.  40. 


Sec.  30.]  emphysemV'  "' ' 

tartrate  of  a.timony  .hould  be  avoided  on  account  of  the  depression  which 

'""SLwlure  is  the  greatest  danger  'l-^^,' J ^otet^'fuW^'ft  L^cS 
KSr^Sren^^XrarJ^^^^^^^^^^ 

hearTis  toLeUwith  paralysis  from  over.iistens,on    he  "Vbetw  en 

reSe^drtira:^)rUle-:ts\r^^^^^^^ 

iu<^ular  or  one  of  the  big  veins  of  the  arm. 

has  been  done  many  times  successfully. 

The  Quantity  of  blood  removed  must  be  large,  from  20  to  30  ounces  m  an 
adui't'jf  S  size,  but  this  will  depend  .n  some  -a-ue  upon   he  exten 
which  improvement  in  the  symptoms  follows.     The  relief  ^J^^'  J  ^^ 
immediate^nd  striking,  so  that  the  patient  passes  in  ^  J^w  m mutes  from 
condition  of  urgent  danger  into  one  of  compara  ive  f  J  ^^^/^^JJ^^^  i,. 

The  obiections  to  bleeding  are  obvious:  (1)  that  it  can  at  the  best  oniy  give 
temporary  reS  (2)  thaf  the  loss  of  so  much  blood  will  leave  the  patient 
raran  Jm?c  and  debilitated  state  which  will  in  the  end  increase  the  weakness 
the  heart  This  is  true,  but  the  object  of  bleeding  in  these  cases  is  to  meet  a 
c  i  is  to  Sve  temporary  relief,  to  save  the  life  which  is  threatened,  ^^'^ere  t  is 
evSent  that  the  patienlhas  not  the  blood  to  spare,  or  that  the  case  is  absolutely 
hoDeless  then  it  would  be  folly  to  bleed ;  yet  I  have  seen  very  desperate  cases 
LvedbVa  tamely  bleeding,  which  could  not  have  lived  without  it  more  than 
an  hour  or  two.  The  benefit  may  not  only  be  obvious  to  those  in  charge,  bu 
tSe  re^'ef  given  to  the  distress  may  be  so  appreciated  by  the  patient  as  to  lead 
him  afterwards  to  beg  for  its  repetition,  as  in  the  following  case. 

7  iun  es  wTre  removed,  and^hen  also  with  great  relief.    The  man  died  some  da^'s  at.^^^^ 
there  can  be  no  doubt  that  he  would  not  have  survived  the  first  attack  had  it  ""L  bemi  loi  t  o 
Weeding  and  how  important  the  prolongation  of  life  even  or  so  long  as  this  nnght  be  for  the 
plirpose^of  making  a  will  or  transacting  other  business  needs  not  to  be  pointed  out. 

Free  bleeding  should  not  in  emphysema,  any  more  than  in  otlier  diseases  be 
employed  as  a  routine  treatment,  bnt  in  its  place,  and  used  with  disci-etion,  there 
can  be  no  doubt  that  it  may  give  great  relief  and  for  the  time  save  life. 
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.^.^^^"^"^^^^"OUS  OR  SMALL-LUNGED 

EMPHYSEMA-SENILE  ATROPHY  OF  THE 
LUNG. 

The  right  side  of  the  heart  is  not  hypertrophied  or  dikH  •  ^  lu  . 
the  whole  organ  is  small  and  in  the  con^Tition;  bt^ntj^ophy^^ 
thorax  '1  "^i?  ^o^i-ted  with  contraction  changes  in  the 

of  the  ribs  that  makes  it  seem  so.  The 
cyrtometer  tracing  approaches  the  circulai- 
as  in  ordinary  emphysema,  but  for  a  different 
reason.  In  that  affection  both  diameters 
are  increased,  but  the  antero  -  posterior 
most;  while  in  senile  emphysema  both 
diameters  are  decreased,  but  the  transverse 
most.  It  is  to  the  flattening  of  the  upper 
parts  that  the  falling  of  the  shoulders 
forward  is  due. 

The  intercostal  spaces  are  narrowed  and 
flattened,  and  the  loss  of  elasticity  in  the 
lung  may  show  itself  in  the  upper  spaces  in 
front  as  well  as  in  the  supra-clavicular  fossaj 
by  the  bulging  on  expiration  and  the  re- 
cession on  inspiration.  Tlie  movements  of 
the  thorax  on  respiration  are  generally 
defective,  for  the  chest  moves  as  a  whole 
with  but  little  expansion;  still  the  effect 
involves  both  inspiration  and  expiration, 
and  is  not,  as  in  ordinary  emphysema, 
chiefly  expiratory. 

T   •    ,.      .    ^,      .       .   ,    ,  Percussion    demonstrates    the  great 

diminution  in  the  si.e  of  the  lungs,  for  the  cardiac  dulness  is  increased  in  all 
directions  and  especially  upwards,  the  apex  remaining  in  the  normal  place  the 
iver  dulness  commences  at  the  fourth  rib  or  space  in  the  right  nipple  line  on 
the  left  side,  and  the  stomach  resonance  rises  high  into  the  thorax. 


Fig.  53. 

Diagram  showing  the  boundaries  of  the 
hings  in  a  case  of  senile  emphysema 
(bilateral  contraction  of  the  lungs). 
The  white  dotted  line  shows  the 
normal  boundaries. 
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The  Dercussiou  note  is  hyper-resonant  over  the  whole  puhnonary  area  except 
soni!!Xrthe°apTx,  whe^^'it  maybe  impaired  owing  to  some  fibroid  mdurat.on 


''"Lscultation  yields  little  that  is  abnormal,  unless  it  be  f  |f^*  P^J^^^^^^^ 
the  exDiration  or  if  bronchitis  be  present,  the  usual  signs  of  that  affection  ihe 
toca^rsfn^e  is  not  much  altered,  but  may  be  slightly  increased,  and  the 
««mp     tlip  case  with  the  vocal  vibrations.  , 

'put^m  Is  o-enerally  copious  and  purulent,  and  that  even  when  ausculta- 
tion ytldsttS  evidence  ofbronchitis.  In  other  words,  tbe  bronchitis  is  often 
Sm'tlrto  the  tichea  and  the  larger  tubes.  If  general  bronchitis  be  present, 
the  snutum  has  the  ordinary  bronchitic  characters.  i,..  +1.^. 

Th  breathing  is  short,  but  not  markedly  so  ;  there  is  ^^-^-^J^^^^ 
bronchitis  be  considerable,  nor  are  there  any  signs  of  cardiac  dilatation  or  ot 

venous  obstruction.  ^-       e  qo-o    i' p  the 

Senile  emphysema  occurs  in  the  wastmg  form  of  old  age  t.e.,  tne 
natients  are  thin  and  generally  wasted,  not  fat  or  well-nourished  The 
Sneral  signs  of  the  disease  are  indefinite,  vi..,  those  of  increasing  old  age 
S  a  certain  amount  of  bronchitis,  but  without  any  distressing  dyspncBa  or 

'^The  Diagnosis  is  for  the  most  part  easy.  The  age  of  the  patient,  the 
form  of  the  chit,  the  alteration  of  the  boundaries  showmg  the  ^ecreas^^^  ' 
size  of  the  lungs  these,  together  with  the  comparative  absence  of  symptoms,  are 
cSracteristS  and  dist  ngSish  senile  emphysema  at  once  from  the  ordinary  form. 
ftTS:^irol.  other  fo'rms  of  contracted  chests  that  the  diagnosis  has  to  be 
made  ea  from  interstitial  pneumonia,  chronic  phthisis,  and  old  pleurisy 
These  afff^tions,  however,  have  different  histories,  develop  at  an  earlier  age,  and 
are  for  the  most  part  unsymmetrical.  .  j  •  „ii 

Though  a  change  peculiar  to  old  people,  senile  emphysema  is  not  fo-^d  in  all 
old  people  not  even  in  the  most  aged.  If  it  stand  m  direct  relation  to  any 
other  dkease  it  is  probably  to  chronic  bronchitis,  and  may  be  regarded  m 
many  cases  as  a  chronic  fibroid  induration  or  contraction,  with  some  secondary 
vacuolation  of  the  lung  in  consequence.  ,        -,     i-  i 

Xrelation  can  be  made  out  clinically  between  senile  and  ordinary  emphj^ 
sema  nor  does  the  one  pass  into  the  other.  The  only  points  of  resemblance  aie 
thT  vacuolation  of  the  lung  and  the  distribution  of  the  lesion.  In  all  other 
points  senile  emphysema  stands  in  marked  contrast  with  the  ordmary  emphy- 
sema the  size  of  the  lungs,  the  shape  of  the  chest,  the  character  of  the  move- 
ments, the  shghtness  of  symptoms,  the  effect  upon  the  heart,  the  age  and  per  od 
of  development,  and  to  these  may  be  added  the  pigmentation  of  the  lung  and  the 
frequent  presence  of  indurative  changes.  In  both  the  distribution  of  the 
vacuolation  is  the  same  and  determined  by  similar  causes  The  primary  change 
is  an  atrophy,  this  atrophy  being  in  senile  emphysema  due  to  old  age,  and  m 
ordinary  emphysema  to  causes  not  yet  known. 

Prognosis.— The  prognosis  is  fair.  The  disease  is  one  of  old  age,  but 
not  otherwise  of  special  gravity,  except  so  far  as  it  increases  the  danger  ot 
pulmonary  complications  when   they  arise,   such   as   general   bronchitis  or 

'^"^ThTduration  of  life  does  not  appear  to  be  specially  affected  by  it;  at 
any  rate  the  condition  with  care  may  last  for  years  without  causing  grave 

**'^'™Treatment  -  All  that  is  required  is  the  watchful  tending  of  old  age, 
protection  against  cold,  and  the  careful   management  of   bronchitis  should 


it  arise. 
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32.  HYPERTROPHY  OF  THE  LUNG 

COMPLEMENTARY,    COMPENSATORY  OR 

VICARIOUS  EMPHYSEMA. 
HYPER-DISTENSION  OF  THE  LUNG. 
RELAXED  LUNG  AND  PARALYSIS  OF  THE 

LUNG. 

or  ilea's      fr?*'  ^T""'  ""'^^  ^re  with  large  hands 

or  feet.  But  by  the  term  hypertrophy  is  not  meant  an  increase  in  size  which 
s  a  departure  trom  the  general  average  for  the  race,  i.e.,  a  physiolc.  cal  varia 
tion  but  one  which  is  an  abnormalit/for  the  particular  indiiS^wh  ch  has 
developed  in  that  individual  and  was  not  alwlys  present  in  him  J  t  is  a 
pathological  condition.  To  be  a  true  and  not  a  spfirious  hypertropR  the  incr  ase 
m  size  must  be  unattended  by  any  structural  change  in  the  organ,  ai  d  i^ist  be 
accompanied  with  an  increase  in  fuuctional  power  S    '     "  muse  oe 

whiJh  ihe  ^?  ^^"^^^'^l^ith  hypertrophy  of  one  lung  in  those  cases  in 

v\hich  the  other  has  become  shrunken  and  useless,  a  chauge  which  is  strictly 
Te^-ljel  '^P^^'^^P^y  «^        1-dney  which  takes  place  when  the  other 

What  occurs  in  one  whole  lung  occurs  doubtless  also  in  parts  of  one  or  both 
lungs^  in  order  to  compensate  for  local  disease  in  other  parts  of  them.  This 
condition,  whether  unilateral  or  partial,  is  commonly  described  as  comple- 
hyperT7ophV°"'^^"'''*°''^  emphysema,  but  it  would  be  more  correctly  called 

Whether  there  is  such  a  thing  as  general  hypertrophy  of  the  whole  of  both 
lungs  IS  open  to  question.  1  believe  it  does  occur,  and  that  it  is  met  with  in 
those  persons  who  have  to  use  their  lungs  excessively,  either  habitually  or  from 
time  to  time.  I  have  seen  what  I  regard  as  this  condition  in  athletes  and  in 
persons  m  training ;  the  lungs  in  them  were  increased  in  size,  the  cardiac  dulness 
covered  up,  and  the  diaphragm  standing  low,  yet  the  respiratory  movements 
were  unusually  free  and  the  respiratory  capacity  and  power  greatly  increased. 
Ihere  is  an  analogy  for  this  in  the  hypertrophy  which  takes  place  under  similar 
circumstances  in  the  heart. 

Such  hypertrophy,  interesting  as  it  is,  is  a  simple  physiological  adaptation  of 
the  lungs  to  the  increased  demands  made  upon  them,  and  not  being  a  morbid 
pathological  condition  requires  no  further  consideration  here. 

-.UNILATERAL  OR  COMPLEMENTARY  HYPERTROPHY 
Irtti  LUNCj.— This  occurs  when  the  opposite  lung  is  contracted  or 
shrunken,  either  as  the  result  of  disease  in  itself,  as,  for  instance,  of  chronic 
tubercular  excavation  or  fibroid  induration,  or  in  consequence  of  chronic  pleurisy, 
in  these  cases  the  hypertiophied  lung  may  increase  even  to  nearly  twice  its 
normal  size.  On  section  no  marked  change  from  the  normal  is  to  be  seen. 
Ihe  vesicles  may  possibly  be  a  little  larger  than  usual,  but  this  is  often  hard  to 
say,  so  that  there  must  be  considerable  numerical  as  well  as  physiological  livper- 
trophy.  There  is  at  any  rate  no  true  emphysema  at  all,  for  the  vesicles  do  not 
open  into  each  other  and  the  functional  power  is  increased  ;  indeed  tiie  compensa- 
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tion  may  be  so  complete  that  there  may  be  but  little  or  no  shortness  of  breath. 
In  one  instance  of  this  kind  the  patient,  a  young  man,  was  a  first-rate  short 
distance  runner  and  tlie  winner  of  many  prizes. 

Usually  in  such  cases  there  is  contraction  in  the  diseased  side,  so  that  some 
deformity  or  want  of  symmetry  is  apparent  in  tlie  thorax,  but  the  hypertrophy 
may  be  so  considerable  as  to  completely  make  up  for  the  contraction  and 
prevent  any  obvious  external  deformity.  It  has  been  asserted  that  in  such 
cases  as  these  the  condition  must  be  congenital,  but  it  is  not  so  generally ;  on 
the  contrary,  I  believe  that  it  is  almost  invariably  acquired.  I  have  more 
than  once  watched  it  develop,  and  I  have  seen  it  become  well  marked  within 
a  few  weeks,  though  usually  it  takes  a  much  longer  time  than  this.  All  that 
is  necessary  is  that  the  lung  should  be  healthy,  and  thus  its  occurrence  is  a 
favourable  sign.  When  the  lung  is  not  sound  the  hypertrophy  does  not  take 
place,  or  at  any  rate  not  to  the  same  extent. 

Hertz  states  that  this  vicarious  hypertrophy  has 
during  life.    I  am  surprised  at  this  statement,  for 
condition  that  I  should  not  regard  it  as  at  all  rare, 
demonstrated  it  many  times  during  life,  and  in  some  cases 
diagnosis  jMst-mortem. 

It  is  quite  easy  to  recognise,  and  is  frequently  missed  only  because  it  is  not 
looked  for  in  the  right  way.  What  is  quite  conclusive  is  the  position  of  the 
middle  boundary  of  the  luug.  This  is 
easily  made  out  by  percussion ;  it  ex- 
tends across  the  sternum 
and  at  the  level  of  the 


not  as  yet  been  diagnosed 
I  am  so  familiar  with  this 
I  have  recognised  it  and 
have  verified  the 


m  a  bold  curve, 
fourth  rib  may 


2i 


reach 
occasion, 
sternum, 
and  the 


inches,  as  I  measured  it  on  one 
from  the  middle  line  of  the 
The  heart  is  of  course  displaced, 
physical  signs  are,  as  would  be 
expected,  most  marked  when  it  is  the  left 
lung  which  is  contracted  and  the  right 
which  is  hypertrophied. 

The  displacement  may  indeed  be  as 
great  as  is  met  with  in  the  most  marked 
cases  of  pneumothorax.  The  level  of  the 
diaphragm  is  not  altered,  and  the  upper 
limit  of  hepatic  dulness  remains  in  its 
normal  place  at  the  upper  border  of  the 
sixth  rib  in  the  right  nipple  line,  showing 
clearly  that  the  displacement  is  not  a 
simple  stretching  of  the  lung  by  being 
drawn  over  to  the  contracted  side.  The 
breath  sounds  are  not  altered  over  the 
hypertrophied  lung,  except  that  as  more 
air  enters  that  side  the  noise  of  its  passage 

in  and  out  may  be  increased  and  the  breathing  become  somewhat  puerile,  but  it 
is  everywhere  vesicular. 

Such  a  hypertrophied  lung  may  remain  for  a  long  time,  even  for  years,  per- 
fectly sound,  but  a  one-lunged  man  is  of  course  liable  to  greater  risk  from  any 
pulmonary  complication.  Where  the  original  disease  has  been  tubercular,  the 
remaining  lung  may  ultimately  also  become  tubercular,  and  the  case  will  then 
run  its  course  rapidly  to  its  end,  but  even  in  these  cases  it  is  reuiarkable  how 
long  the  implication  of  the  second  lung  may  be  postponed. 


Fig.  54. 

Diagram  showing  the  displacement  of  the 
middle  boundary  of  the  lung  in  a 
case  of  fibroid  contraction  of  the  left 
lung,  with  complenientar}'  emphy- 
sema of  the  right. 
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What  takes  place  in  the  whole  of  one  lung  when  the  other  is  contracted  may 
also  occur  under  similar  circumstances  in  parts  of  a  lung  when  some  other  part  of 
it  is  obliterated  by  disease.  Accordingly,  it  is  not  uncommon  to  find  such  hyper- 
trophy in  the  upper  parts  when  the  lower  have  been  bound  down  by  chronic 
pleurisy,  or  in  the  lower  parts  when  the  upper  have  been  the  seat  of  chronic 
phthisis.  These  conditions  have  usually  been  spoken  of  as  vicarious  emphysema, 
but  the  vesicles  here  again  are  not  much  distended,  there  is  no  vacuolation  of 
the  lung,  and  the  functional  power  is  increased. 

HYPER-DISTENSION  OF  THE  LUNG. -From  this  local  hyper- 
trophy must  be  distinguished— at  any  rate  theoretically,  for  the  clinical  distinction 
during  life  is  often  impossible— those  conditions  in  which  the  vesicles  are  simply 
over-distended.  In  the  great  majority  of  cases  this  is  a  transient  state,  and 
depends  upon  the  transient  collapse  of  some  neighbouring  part  such  as  so  fre- 
quently occurs  in  the  course  of  bronchitis  in  children.  It  passes  off  quickly  as 
soon  as  the  collapse  upon  which  it  depended  has  been  obviated. 

In  the  transient  form,  as  well  as  in  some  of  the  more  persistent  forms,  the 
increase  in  size  of  the  parts  is  due  to  simple  hyper-distension,  and  in  neither 
are  the  changes  characteristic  of  true  emphysema  found,  so  that  to  avoid  con- 
fusion these  conditions  would  be  much  better  described  as  complementary, 
compensatory,  or  vicarious  hyper-distension  rather  than  emphysema.  (German 
Aufbldhung.     Volumen  pulmonum  auctum.) 

The  mechanism  of  its  production  is  no  doubt  chiefly  inspiratory,  i.e.,  as  the 
parts  collapse  the  air  inspired  forces  the  parts  around  to  dilate  until  the  contrac- 
tion is  compensated.  This  collateral  distension  would  obviously  be  greatly  aided 
by  expiratory  efforts  such  as  coughing.  It  is  most  marked  and  most  common  in 
children  in  connection  with  bronchitis  and  whooping  cough,  and  often  leads  to 
marked  prominence  of  the  upper  parts  of  the  chest. 

In  the  partial  form  of  vicarious  emphysema  the  hyper-resonance  on  percussion 
is  the  only  sign  by  which  it  can  be  recognised.  This  is  often  sufficient  to  mask 
entirely  the  signs  of  the  collapse  which  has  caused  it,  so  that  the  diagnosis  of  the 
collapse  has  to  be  made,  not  by  positive  physical  signs,  but  indirectly  and  by 
inference  from  the  hyper-resonance  due  to  the  vicarious  emphysema. 

Thc'  hyper-distension  is  sometimes  general,  and  involves  the  whole  of  both 
lungs.  It  is  then  caused  by  violent  coughing,  or  by  some  obstruction  to  the 
exit  of  air.  Accordingly,  it  is  met  with  in  whooping  cough,  and  occasionally 
with  foreign  bodies  in  the  trachea  or  larynx.  A  similar  transient  condition  is 
met  with  in  spasmodic  asthma,  and  must  be  distinguished  from  true  emphysema, 
which  is  also  frequently  associated  with  that  affection  in  its  later  stages,  in  some 
instances  undoubtedly  following  the  asthma  and  caused  by  it,  but  in  others  pre- 
ceding and  exciting  it. 

Such  general  hyper-distension  is  easily  made  out  by  the  displacement  of 
boundaries,  like  that  of  true  emphysema,  except  that  it  is  transient ;  the  cardiac 
dulness  is  absent,  the  diaphragm  low,  and  the  hyper-resonance  well  marked. 

RELAXED  LUNG. — There  remain  finally  for  consideration  those  cases 
which  resemble  the  last  in  the  hyper-resonance  to  percussion,  but  differ  from 
them  all  in  the  fact  that  the  hyper-resonant  parts  are  not  inci'eased  but  diminished 
in  size.  The  common  instances  of  this  are  met  with  in  pneumonia  or  pleuritic 
effusion,  or  under  similar  conditions.  Here  the  lungs  have  lost  their  tone  or 
tension,  and  yield  a  note  on  percussion  like  that  obtained  from  them  after 
removal  from  the  body. 

In  pleuritic  effusion  this  relaxation  is  no  doubt  mechanical,  and  it  is  met  with 
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also  when  the  diaphragm  is  pushed  up  into  the  thorax  by  ascites,  an  abdominal 
tumour  or  distension  of  the  bowels.  In  pneumonia  a  different  explanation 
must  be  sought  for,  and  is  to  be  found,  I  believe,  in  the  altered  nutrition  resulting 
from  the  adjacent  inflammation'. 

This  peculiarity  of  percussion  is  often  extremely  well  marked  and  easily  recog- 
nised. It  is  known  as  skodaic  resonance.  In  the  case  of  pneumonia  it  may 
be  so  well  marked  in  front  as  to  enable  the  consolidation  behind  to  be  correctly 
diagnosed,  when  it  is  impossible,  on  account  of  the  patient's  state,  to  examine  the 
back  thoroughly.  •  As  the  pneumonia  subsides  the  hyper-resonance  passes  away, 
often  before  the  consolidation  has  resolved,  but  it  may  continue  even  after 
resolution  has  commenced ;  in  other  words,  the  nutritiou  of  the  lung  may  take 
some  time  to  recover  itself.  Usually  in  pneumonia  the  loss  of  tone  occurs  only 
in  the  remaining  portion  of  the  inflamed  lung,  but  it  sometimes  involves  the 
opposite  lung  as  well,  without  there  being  in  that  lung  any  local  cause. 

The  same  loss  of  tone  or  tension  in  both  lungs  may  also  be  met  with  in  the 
course  of  general  diseases  in  which  the  lungs  are  not  otherwise  affected.  I  have 
seen  it  several  times,  most  frequently  in  typhoid  fever.  It  is  strictly  compar- 
able with  tympanites,  and  is  probably,  like  it,  of  neuro-muscular  origin,  and  of 
very  serious  prognostic  importance. 

This  condition  has  been  described  as  paralysis  of  the  lung,  but  the  terms 
pneumo-paresis,  or  paralysis,  have  also  been  employed  to  indicate  what  has 
been  believed  to  be  a  different  condition,  viz.,  one  in  which  there  is  paresis  or 
paralysis  of  the  vasomotor  nerves.  If  there  really  be  such  a  condition  at  all  it 
manifests  itself  by  similar  signs,  and  is  of  the  same  ominous  significance. 

33.  INTERSTITIAL  OR  INTERLOBULAR 
EMPHYSEMA. 

In  interstitial  emphysema  the  air  is  found  in  the  interalveolar  or  interlobular 
tissue  of  the  lung  and  beneath  the  pleura.  It  presents  itself  post-mortem  in  the 
form  of  strings  of  beads  or  bubbles  of  air  in  the  interstitial  tissue,  which  a  little 
pressure  easily  causes  to  travel  from  place  to  place,  and  of  bladders  of  varying 
size  beneath  the  pleura.  It  is  easily  produced  experimentally  by  blowing  the 
lung  up  with  air.  When  the  distension  has  reached  a  certain  degree  the  lung 
bursts  and  air  soon  appears  beneath  the  pleura,  at  first  as  small  bladders,  but  it 
may  rapidly  extend  and  strip  off  the  pleura  from  the  lung  for  a  considerable 
distance.  With  the  lungs  in  situ  this  does  not  happen  to  the  same  extent,  owing 
to  the  support  which  the  pleura  gets  from  the  thoracic  walls,  and  the  air  then 
travels  along  the  interlobular  septa  and  round  the  air  tubes  to  the  root  of  the 
lung  and  mediastinum,  whence  it  may  extend  upwards  to  the  root  of  the  neck, 
producing  surgical  or  subcutaneous  emphysema.  When  the  air  has  once  reached 
the  neck  it  may  spread  with  rapidity  over  a  great  portion  of  the  trunk. 

Within  the  body  the  weakest  spot  in  the  pleura  appears  to  be  near  the  root 
of  the  lung,  and  here  rupture  may  take  place  and  pneumothorax  be  produced. 

The  pressures  necessary  to  burst  the  lung  and  produce  interstitial  emphysema 
are  considerable,  but  vary  a  good  deal  in  different  individuals. 

Out  of  tlie  body  a  pressure  of  from  2  to  4  inches  of  mercury  are  required,  and  in  a  case 
in  which  1  jiei'fonned  the  experiment  with  the  kings  in  situ  rupture  did  not  take  {)lacc  until 
the  jjressure  reached  8  inches  of  mercury.  These  observations  agree  with  those  of  Hutchin- 
son, wlio  stated  that  the  healthy  lung  could  resist  a  bursting  pressure  of  I'rom  3  to  9  inches 
of  mercury. 
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In  the  infant  a  careful  study  of  this  question  has  been  made  by  DrChampneys.^  lie  observed 
the  same  individual  variations  in  his  experiments,  but  the  lowest  pressure  under  wliicli  tlie 
lungs  of  the  infant  burst  was  20  mm.  of  mercury  (a  little  less  tlian  1  inch),  and  the  highest 
80  mm.  of  mercury  (  =  3  inches),  while  it  required  from  30  to  100  mm.  of  mercury  to  burst  tlie 
pleura.    Again,  while  20  nun.  of  mercury  ]jressure  were  sullicient  to  burst  the  lung  out  of  tlie 

body,  30  mm.  were  necessary  witli 
the  lungs  in  situ  and  tlie  front  of 
the  chest  open,  and  from  80  to  100 
with  the  chest  intact. 

When  rupture  of  the  lung  has 
once  occurred,  and  air  made  its 
way  into  the  interstitial  lesion  or 
beneath  the  pleura,  it  spreads 
under  a  much  lower  pressure,  e.g., 
10  mm. 

The  trachea  and  bronchi  re- 
quire very  much  higher  pressure 
to  rupture  them,  e.ij.,  100-160 
mm.  Hg. 

Interstitial  emphysema 
cannot  be  diagnosed  during 
life,  at  any  rate  with  cer- 
tainty, until  the  air  has 
reached  the  neck  and  be- 
come subcutaneous. 

Subcutaneous  emphy- 
sema of  the  neck  has,  how- 
ever, many  other  causes  be- 
sides rupture  of  the  lung. 
Most  frequently  it  arises  as 
the  result  of  rupture,  either 
from  disease  or  injury  of  the 
large  air  tubes  or  of  the  oeso- 
phagus. In  another  group 
of  cases  it  follows  trache- 
otomy, especially  when  arti- 
ficial respiration 
performed ;  and 
eflect  has  been 
experimentallj'. 

In  tliese  cases-  the  air 
follows  the  reverse  direction, 
from  above  downwards. 


has  been 
the  same 
prodiiced 


Interstitial  emphysema  in  ilie  lung  of  an  infant  aged  9^ 
months,  who  died  of  whooijing-cough.  Large  bubbles 
are  seen  beneath  the  pleura,  and  the  course  of  the 
main  superficial  lymphatics  running  towards  the  root 
of  the  lung  is  marked  out  by  them.  (Pliotograph  from  a 
preparation  in  the  St.  Bartholomew's  Hospital  Museum 
1693.) 


VIZ., 


It  may  spread  widely  over 
the  neck  and  body,  and  also 
reach  the  mediastinum  and 
root  of  the  lung,  and  there  lead  to  rupture  of  the  pleura  and  pneumothorax. 

Interstitial  emphysema  is  a  very  rare  affection  at  all  times,  and  in  the  adult 
even  rarer  than  in  the  child.  In  each  it  is  most  likely  to  occur  where  violent 
expiratory  efforts  have  been  made,  and  it  is  usually  referred  to  them. 

In  the  adult  no  expiratory  efforts  probably  exceed  those  of  the  second  stage 
•of  labour,  and  accordingly  parturition  is  given  as  one  of  the  commonest  causes  of 
the  condition  ;  yet,  as  a  matter  of  fact,  it  is  above  all  things  rare. 


1  Art,if.  liesp.  in  Stillborn  Chihlren,  1887. 
Champneys,  lor.,  cit.    Wilks  and  Moxon,  Pathol.,  2nd  ed.,  1875,  p.  308. 
Med.  C/iir.  Trans.,  Ixvii.  101.    For  other  refer,  rf.  Wilson  Fox,  Lungs,  ji.  183. 
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once  in  tliis  series.^ 

Ot  the  few  instances  recorded  most  have  occu-d  m  m  the  course 

of  .hooping  cough   or  ,^ 

cits  have';  rto  ttsLtial  e„,ph,sema  must  be  set  that  over- 

tti:ht;e  g.e„  .a 

-T?S^»o:2-— ^^^^^^ 

thp  ponrlition  in  the  lung  of  the  new-born  child  that  has  not  bieathed,  ana  ic  a 
t^X'uenVLion  in  whooping  cough  It  is  —l^lt  TotTSer- 
W  is  easily  distended,  and  it  might  be  assumed  that  the  hrst  ettect  ot  o^ev 
dttensir  V  of  insufflation,  would  be  to  expand  the  collapsed  portions.  But 
is  not  at^ays  so,  and,  as  a  matter  of  fact,  if  collapse  has  lasted  some  h tt  e 
J  hue  it  m be  dffficult  or  ^ven  impossible  to  blow  the  lung  out  at  all ;  mdeed,  it 
S  h^p^e^'ed  t^m^^^^  my  experimLts  more  than  once  to  burst  the  lung  without 
at  all  effecting  the  expansion  of  the  collapsed  parts.  ,    •  ^i, 

It  seems  impossible  then  to  avoid  coming  to  the  conclusion  that,  when 
inte  stitiremih™  as  the  result  of  coughing,  violent  expiratory 

Efforts  or  inrSon  in  either  child  or  adult,  the  lung  is  not  really  healthy 
latever  it  may  appear  to  be,  and  it  thus  seems  to  be  the  case  that  interstitial 
mphysemlrnnot  any  more' than  pneumothorax  be  produced  by  any  expiratory 
effort,  ordinary  or  extraordinary,  unless  the  lung  be  previously  unsound. 

With  so  rare  an  affection  there  is  httle  to  say  in  respect  of  prognosis. 
The  lthter  decrees  are  said  to  be  recovered  from,  but  considering  the^ncer- 
tainty  of  the  d1^^^^^  in  slight  cases,  such  a  statement  must  be  taken  with  much 
Slowance  The  graver  cases,  in  which  the  air  reaches  the  mediastinum  or  neck, 
are  «lly  fatal,  sometimes  from  the  dyspnoea,  sometinies  from  pneumothorax^ 
In  a'few  isoLed  cases  recovery  is  stated  to  have  occurred,  but  such  facts  are  of 
no  use  in  the  prognosis  of  any  given  case. 

Treatment  there  is  none,  except  as  far  as  possible  to  relieve  the  cough  or 
contTol  tt  'olent  respiratory  efforts.  The  risk  is  that  tbe  child  will  die  from 
dyspnoea  or  pneumothorax.  If  this  does  not  occur  the  air  itself  need  cause  no 
spedal  anxiety,  for  it  will  be  absorbed  and  disappear,  sometimes  with  great 
rapidity. 

34.  ATELECTASIS-COLLAPSE— 
APNEUMATOSIS. 

Atelectasis  is  the  name  given  to  the  condition  in  which  the  vesicles  of 
the  lung  are  collapsed  and  contain  no  air.  It  may  be  congendal  or  ^"i^J'f '  ' 
in  the  former  case  the  vesicles  have  never  expanded  but  remain  in  the  t^tal 
state,  in  the  latter  the  air  which  the  vesicles  once  contamed  ^as  been  lemove^ 
either  by  being  forced  out  by  pressure  from  witliout  {Compression-Ateledasi>^), 

1  Johnson  and  Sinclair,  quoted  Champney,  he.  oil.  Sir  Wm.  Turner,  Med.  Ckir.  Trans., 
xl  31. 

-  Lamsch,  Deul.  imd.  Woch.,  1891,  618. 
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or  by  absorption  from  within,  as  the  result  of  obstruction  to  the  air  tubes 
{Obtitrudion-  or  Absor^ition- Atelectasis). 

Collapsed  lung  is  airless,  tough,  firm  and  fleshy  (carnified),  does  not 
crepitate  on  pressure  or  on  section,  sinks  in  water,  is  of  a  bluish-purple  colour 
and,  if  superficial,  is  shninken  and  depressed  below  the  surface.  ' 

The  collapsed  parts  may  at  first  be  blown  out  again,  but'  after  a  time  this 
IS  not  possible,  owing  to  changes  which  have  taken  place  in  them  and  led 
either  to  adhesion  of  the  walls  to  each  other,  or  to  interstitial  fibroid  induration 

In  the  common  obstruction  form  which  results  from  bronchitis,  the  catarrhal 
inflammation  is  hkely  to  spread  to  the  collapsed  vesicles,  which  then  become 
distended  again  by  the  products  of  inflammation,  a  patch  of  broncho-pneumonia 
being  the  result. 

The  three  forms  of  atelectasis  are  clinically  sufficiently  distinct  from  one 
another  to  call  for  separate  consideration. 

CONGENITAL  ATELECTASIS.-In  this  form  the  vesicles  have 
never  expanded,  but  remain  in  the  fcetal  condition,  with  the  walls  in  contact 
and  lined  with  cubical  epithelium. 

Complete  atelectasis  is,  of  course,  incompatible  with  life,  and  is  only  met 
with  in  the  stillborn.  In  infants  who  have  breathed  for  a  time,  but  have  died 
shortly  after  birth,  the  whole  of  one  lung  or  parts  of  both  may  be  found 
collapsed,  or  smaller  patches  be  scattered  widely  throughout  the  whole  of  both 
lungs.  The  parts  most  commonly  aff'ected  are  the  bases  behind  and  the  lower 
margins  and  anterior  edges  in  front.  The  apex  is  the  part  aff-ected  least 
of  all. 

"When  disseminated,  the  patches  are  sharply  marked  off  by  their  purple 
colour  from  the  rosy  pink  of  the  surrounding  parts,  and,  if  on  the  surface,  are 
depressed  below  the  general  level ;  the  pleura  over  them  is  smooth  and  has  not 
lost  its  polish. 

The  collapse  is  usually  due  to  defective  respiratory  movements,  and  is  met 
with  therefore  in  premature  or  in  feeble,  sickly  infants,  after  difficult  labour, 
or  where  the  child  has  been  stillborn,  and  subjected  to  artificial  respiration 
or  to  insufflation.  Other  subsidiary  causes  may  be  found  in  undue  weakness 
of  the  ribs  from  syphilis  or  rickets,  and  in  obstruction  of  the  air  tubes  by 
mucus  or  some  of  the  discharges  occurring  during  parturition. 

Symptoms. — If  the  collapse  is  extensive,  the  condition  is  easily  recog- 
nised by  the  general  condition  of  the  child.  The  respiratory  movements  are 
defective,  the  expansion  imperfect,  and  the  cyanosis  marked  and  progressive. 

In  extreme  cases  life  is  rarely  prolonged  beyond  a  few  hours.  All  that  can 
be  done  to  stave  ofl"  death  is  to  stimulate  the  child  to  breathe  more  deeply 
by  slapping  it  on  the  back  and  buttocks,  by  plunging  it  into  a  bath  of  hot 
and  cold  water  alternately,  by  artificial  respiration  or  by  insufflation.  Of  the 
methods  of  artificial  respiration,  the  most  eflPectual,  according  to  Champneys' 
observations,  is  that  of  Sylvester.  Little  good  can  be  done  by  these  measures, 
except  immediately  after  birth,  and  if  they  are  without  avail  within  a  short 
time,  the  case  is  hopeless  and  the  child  will  die. 

In  less  extreme  cases  the  child  may  live  some  days.  Such  infants  are 
usually  ill  nourished  and  feeble,  diUl,  and  drowsy;  the  dyspnoea  is  evident, 
and  the  respiration  short  and  shallow;  the  lower  parts  of  the  thorax  recede 
with  inspiration;  the  child  has  no  voice  to  ciy,  but  gives  only  a  low  whine 
or  moan,  and  may  refuse  to  suck. 

The  cyanosis  is  marked,  especially  in  the  face  and  fingers.  The  pulse  is 
feeble  and  often  irregular,  and  the  fontanelles  depressed.  The  skin  feels  cold 
and  clammy,  and  the  temperature  is  below  normal. 
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In  these  cases,  too,  after  a  few  days'  struggle  the  symptoms  become j'orse, 
the  dyspnoea  and  cyanosis  increase,  twitchings  or  actual  convulsions  set  m, 
the  child  passes  into  a  state  of  unconsciousness,  and  dies. 

men  life  is  still  further  prolonged  the  child  may  rally,  and  after  a  time  even 
the  collapsed  parts  may  re-expand  and  complete  recovery  occur.  This  can  only 
occni  where  the  collapse  is  slight  and  the  general  strength  is  well  maintained. 
As  a  rule,  if  the  child  lives  the  affected  parts  of  the  lungs  remam  collapsed  and 

''^^Tnsttnces^T  whaT'has  been  regarded  as  congenital  atelectasis  have  been 
recorded  in  adults,  but  most  of  them  are  very  far  from  conclusive.  In  most 
cases  the  child  continues  weakly,  and  frequently  succumbs  ^  what  seemed  to  be 
only  a  slight  catarrh,  the  unexpected  result  of  which  is  explamed  by  the  finding 

of  the  collapse  after  death.  .    ,   .  ^  .^^o 

It  is  rai^  in  congenital  atelectasis  to  obtain  any  physical  signs  but  sometimes 
dulness  to  percussion  may  be  detected  and  be  associated  with  defective  breath 

^'''''Associated  Patliology.-li  life  be  prolonged  the  affected  parts  may  pass  into  a 
condition  of  fibroid  induration.  Broncho-pneumonia,  which  is  so  common  m  the 
obstructive  form,  is  rare  in  the  congenital  form.  The  heart  is  of  course 
frequently  dilated  and  contains  ante-mortem  clot ;  thrombosis  m  the  cerebral 
sinuses  has  also  been  described, 

It  has  been  suggested  thau  atelectasis  may  be  the  cause  of  congenital  morbus  cordis  the 
obstmction  to  the^pulmonary  circulation  checking  the  dej^loP^.^'^t^l  ^^.^S^^^^^^^L  "l^^^^^^ 
complete  themselves  immediately  after  birth.    This  seems  far-fetched,  but  deserves  mention. 

The  Prognosis  of  congenital  atelectasis  is  bad.  Most  of  the  cases  end 
fatally  in  a  few  days  after  birth,  or,  when  life  is  prolonged,  the  child  left  with 
damaged  lungs,  will  remain  feeble  and  ill-developed,  and  be  liable  to  be  carried 

off  by  very  slight  causes. 

Treatment.— For  the  extreme  cases  the  treatment  has  been  already  spoken 
of ;  for  the  less  extreme  cases  it  consists  mainly  in  supporting  the  strength  by 
feeding  and  tonics,  and  by  protecting  the  child  against  cold. 

COMPRESSION-ATELECTASIS.— In  this  form  the  collapse  is 
brought  about  by  causes  external  to  the  lung,  which  either  allow  the  lung  to 
contract  by  virtue  of  its  own  elasticity  or  actually  compress  it. 

All  conditions  which  cause  the. lung  to  occupy  less  space  withm  the  thorax 
than  normal  may  lead  to  this  form  of  collapse,  and  among  these,  pleuritic 
effusions  and  pneumothorax  are  at  the  same  time  the  most  effective  and  the 
most  frequent. 

Complete  collapse  can  of  necessity  only  be  unilateral,  and  is  met  with  where 
the  pleura  is  completely  filled  with  effusion  or  with  air.  The  lung  then  gathers 
itself  round  its  root  and  lies  flattened  like  a  pancake  against  the  spine.  If 
adhesions  exist  anywhere  the  lung  may  assume  curious  shapes. 

In  one  case,  in  which  there  was  an  adhesion  almost  in  the  middle  of  the  axillary  region,  a 
cord  extended  from  the  spot  to  the  mass  of  completely  collapsed  lung  at  the  side  of  the  spine, 
and  this  cord  proved  to  be  composed  of  the  corresponding  portion  of  the  completely  collapsed 
lung. 

At  other  times  a  considerable  part  of  the  lung  may  be  kept  expanded,  and 
this  occurs  especially  at  the  apex  where  lesions,  as  a  rule  tubercular,  have  led  to 
obliteration  of  the  pleural  cavity. 

Partial  collapse  may  be  unilateral  or  bilateral,  according  to  the  cause,  upon 
which  also  its  situation  will  greatly  depend.  Thus  with  ordinary  pleuritic  effusions 
the  collapse  is  found  in  the  lower  lobes ;  with  a  large  heart  or  pericardial  effusion 
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at  tlie  miterior  edges  and  iu  the  left  lower  lobe  :  with  ricketn  in  the  lower  parts 
because  of  the  flaccidity  of  the  nbs ;  with  curvature  of  the  spine,  posteriorly  in 
anpilar  and  postero-latera  ly  in  lateral  curvature;  and  similarly  with  oU.er 
deformities  of  the  thorax.  When  with  distension  of  the  abdomen  the  diaphragm 
IS  thrust  up  into  the  thorax,  as,  for  example,  with  ascites,  tympanites  or  abdominal 
tumour,  It  IS,  again,  the  lower  parts  that  become  collapsed.  With  intrathoracic 
tumours  the  parts  collapsed  vary  with  the  seat  of  the  tumour ;  but  such  tumours 
especially  whenseated  in  the  mediastinum,  usually  lead  to  more  thansimplecollapse' 
and  by  compression  of  the  air  tubes  and  blood-vessels  produce  a  mixed  condition 
ot  collapse,  oedema,  inflammation  and  degeneration. 

In  all  cases  alike,  though  the  change  in  the  lungs  is  most  marked  in  the 
immediate  neighbourhood  of  the  exciting  cause,  the  tension  of  the  lung  is  affected 
throughout,  so  that  the  parts  at  a  distance  lose  tone  to  some  extent :  this  loss  of 
tone  gives  rise  to  the  hyper-resonant  note  on  percussion  which  is  characteristic  of 
relaxed  Imig,  and  in  cases  of  large  effusion  this  relaxation  may  be  evident,  even 
on  the  opposite  side. 

1  °u)  instances  of  cracked-pot  sound  I  have  ever  met  with  occurred  in  a  man  with 

a  healthy  but  relaxed  and  partly  collapsed  lung,  lying  over  a  dOated  and  hypertrophied  heart 

For  a  time  the  collapsed  parts  may  be  easily  blown  up  posUinortem,  or  if  tiie 
cause  of  the  compression  be  removed,  will  spontaneously  recover,  but  after  a  time 
changes  may  take  place  in  the  lung  or  in  the  pleura,  or  in  both,  which  fix  the 
lung  permanently  m  the  collapsed  position  and  render  re-expansion  impossible. 
Ihe  rest  of  the  lung  then  dilates  to  compensate,  and  if  healthy,  under<roes 
complementary  hypertrophy.  Such  changes,  however,  do  not  necessarily  occur 
even  when  the  lungs  have  been  collapsed  for  long  periods.  In  speaking  of 
pleuritic  effusion  and  pneumothorax,  instances  will  be  given  in  which  one  lung 
had  been  completely  collapsed  for  months,  in  two  cases  for  as  long  as  eighteen 
months,  and  yet  on  removal  of  the  fluid  expanded  at  once  and  completely. 

The  symptoms,  treatment,  and  prognosis  of  compression-atelectasis 
depend  upon  the  causes  which  produce  it.  If  the  cause  be  removable  and  too 
long  time  has  not  elapsed,  the  collapse  will  restore  itself,  and  the  affected  parts 
become  active  again. 

The  gravity  and  urgency  of  the  symptoms  depend  chiefly  upon  the  rate  at 
which  the  collapse  develops  ;  if,  as  in  pneumothorax,  its  development  has  been 
sudden,  the  symptoms  will  be  urgent,  but  if  gradual,  as  in  slowly  -increasing 
effusions,  the  symptoms  may  be  very  slight,  inasmuch  as  time  has  been  given  to 
the  lungs  to  accommodate  themselves  to  the  gradually  alterino-  conditions. 

OBSTRUCTION-ATELECTASIS.— In  this  form  the  collapse  is  due 
to  the  fact  that  the  air  tubes  are  obstructed,  so  that  the  air  cannot  enter  as 
freely  as  it  should. 

When  a  bronchus  is  completely  obstructed,  the  air  disappears  and  the  vesicles 
collapse. 

As  to  the  way  in  which  the  disappearance  of  the  air  is  brought  about,  opinions  have  been 
divided.  For  a  long  time  Gairdner's  ball-valve  theory  was  accepted,  by  which  it  was  held  that 
the  removal  of  the  air  was  mechanical,  the  obstruction  acting  as  a  valve,  peimitting  the  exit  of 
air  on  exj)iration  and  preventing  its  entrance  on  inspiration.  This  view,  which  was,  a  priori, 
improbable,  was  disjiroved  by  Lichtheim's  >  experiment,  in  which  the  possibility  of  any  valve 
action  was  excluded  by  the  use  of  laminaria  plugs,  by  which  the  occlusion  of  the  tubes  was  made 
complete.  It  was  thus  proved  that  the  air  was  removed  by  absoi'ption.  Lichtheim  also  showed 
that  the  gases  which  compose  the  air  are  removed,  as  was  to  be  expected,  at  different  rates,  the 
oxygen  most  and  the  nitrogen  least  rapidly.    One  difficulty,  however,  presented  itself:  absorp- 

1  Arch.f.  cxp.  I'allwL,  1879,  ji.  52. 
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"'"To'explam  this,  Lichtheim  called  in  the  elasticity  of  the  lung,  "^J;^^^^^ 

?f  it  bv  the  couehing  which  attends  the  affections  in  which  collapse  is  usually  met  with. 

AUhoug^  the  theory  is  not  perfect  in  all  its  details,  still  Lichtheim  s  observations  con- 

cone  usion  can  hardly  be  avoided  that  it  is  to  tiie  loices  oi  oucmi^.  ,         nrpspnt  full 

look  for  a  complete  explanation  of  all  the  facts,  though  it  must  be  admitted  that  at  present  lulJ 
proof  of  the  theory  is  not  forthcoming. 

If  the  collapse  be  of  small  extent,  the  diminution  in  bulk  is  made  up  for  by 
the  dilatation  of  the  surrounding  parts  {complementary  Tf^^T^nu^Zn^^ 
collapse  and  complementary  emphysema  go  hand  in  hand.  But  this  compensa- 
Sn  is  only  pos^ble  up  to  a  certain  point.  When  this  point  is  passed  more 
extended  collapse  can  only  be  provided  for  by  the  falling  in  of  the  Parts,  e 
of  the  intercostal  spaces  if  the  ribs  be  rigid,  or  of  the  thoracic  walls  if  the  ribs 
be  soft 

^  Tf  the  obstruction  be  in  one  of  the  large  air-tubes,  so  as  to  involve  the  whole 
or  greater  part  of  a  lobe,  and  if  the  ribs  are  rigid  so  that  they  cannot  fall  m 
much,  complete  collapse  becomes  impossible.  As  the  air  is  removed,  the  blood- 
vessels and  lymphatics  of  the  affected  parts  dilate  and  effusion  takes  place  nt;o 
the  alveoli;  thus  the  resulting  condition  is  not  simple  collapse,  but  a  mixture 
of  collapse,  congestion,  and  oedema,  viz.,  the  condition  described  as  sohd  oedema. 
The  same  results  follow  if  the  obstruction  affect  the  larynx  or  mam  air-tubes,  as 
in  croup  or  with  a  foreign  body,  but  as  in  these  cases  the  whole  of  both  lungs  is 
affected,  death  cuts  short  the  process  before  it  has  aavanced  very  far. 

If  the  main  bronchus  on  one  side  be  obstructed,  or,  what  comes  to  the  same 
thing  all  the  larger  divisions,  so  that  no  air  can  enter  that  side  at  all,  an 
interesting  condition  arises  to  which  I  think  attention  has  not  been  drawn,  viz., 
the  heart  and  mediastinum  become  displaced,  it  may  be,  almost  to  the  maximum 
degree.  An  instance  of  this  is  referred  to  as  the  result  of  extensive  collapse 
consequent  on  broncho-pneumonia  in  a  child,  on  p.  339.  i  .  j  t  i 

The  following  is  the  most  striking  and  conclusive  case  of  the  kind  i  have 
ever  met  with.  It  occurred  in  a  patient  suffering  from  plastic  bronchitis,  and  is 
more  fully  recounted  on  p.  177.  The  child  had  many  attacks  under  observa- 
tion As  the  cast  formed  and  obstruction  developed  in  the  left  mam  bronchus, 
the  heart  gradually  moved  to  the  left,  until  its  apex  was  at  a  point  two  inches 
outside  the  left  nipple-line,  and  the  right  lung  dilated  until  its  edge  reached  one 
inch  or  more  to  the  left  of  the  sternum  at  the  level  of  the  third  rib  (r/.  diiigram). 
Wlien  the  cast  was  expectorated  the  heart  and  right  lung  returned  to  their 

16 
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normal  position,  and  that  at  once.  It  is  interesting  to  note  that  though  the 
obstruction  lasted  some  days  while  the  cast  was  forming  and  before  it  was  dis- 
lodged, no  change  occurred  in  the 
collapsed  lung  which  prevented  an 
immediate  re-expansion  as  soon  as 
the  cast  was  got  rid  of. 

In  young  children  broncbitic 
atfections  are  especially  liable  to 
lead  to  obstruction  of  the  air-tubes, 
owing  to  the  small  size  and  slight 
resistance  of  the  finer  air-tubes,  as 
well  as  to  the  fact  that  ciiildren 
have  not  learnt  how  to  cough  pro- 
perly, i.e.,  do  not  know  how  to  use 
the  expiratory  muscles  in  the  best 
way,  so  as  to  expel  the  offending 
secretion  from  the  tubes.  More- 
over, the  consequent  collapse  is 
likely  to  be  extensive  because  of 
the  softness  and  defective  rigidity 
Fig.  56a.  °^        thoracic  wall. 

Hence  it  comes  that  in  young 
children  collapse  is  of  greatest  fre- 
quency and  importance.    Indeed,  simple  or  pure  collapse  is  hardly  ever  met 
with  except  in  them. 

The  shrinking  and  non-expansibility  of  the  collapsed  lung  is  made  more 
evident  by  the  respiratory  movements,  so  that  the  corresponding  parts  are  drawn 
m  during  inspiration,  viz.,  the  intercostal  spaces  if  the  ribs  are  rigid,  and  the 
chest  walls  if  the  ribs  be  still  soft. 

Though  obstruction-collapse  may  occur  in  any  part  of  the  lung,  wherever 
an  air-tube  happens  to  be  obstructed,  still  the  common  seat  of  the  lesion  is 
the  lower  lobes.  This  is  due  to  two  facts,  viz.,  that  the  common  cause  is 
bronchitis,  and  that  the  secretion  which  causes  the  obstruction  gravitates  to  the 
lowest  parts.  But  even  when  the  obstruction  is  in  the  trachea  or  larger  bronchi, 
as  in  croup,  the  collapse  chiefly  occurs  in  the  lower  part.  The  reason  is  that  the 
lower  parts  of  the  chest  are  the  most  pliant  and  movable,  and  therefore  most 
easily  sucked  in  ;  but  even  in  these  cases  the  collapse  does  not  affect  the  lower 
parts  of  the  lungs  uniformly,  but  certain  parts  especially,  viz.,  the  margins  all 
round,  for  with  marked  inspiratory  recession  it  is  these  parts  which  are  the  most 
compressed  between  the  thoracic  walls  and  the  viscera  beneath  the  diaphragm, 
chiefly,  of  course,  the  liver  on  the  right  side. 

In  Httle  children,  no  doubt,  the  feeble  muscular  development  plays  its  part 
in  the  mechanism  of  collapse ;  but  this  has  not  really,  I  think,  the  importance 
which  is  often  attached  to  it,  for  however  strong  the  respiratory  muscles  might 
be,  they  could  not  act  to  full  advantage  if  their  attachment  lacked  rigidity,  as 
the  thoracic  walls  do  in  little  children. 

If  the  thoracic  walls  be  rigid,  as  in  the  adult,  I  fail  to  see  how  mere 
inspiratory  deficiency  can  cause  collapse.  It  may  lead  to  defective  expan- 
sion of  the  chest,  but  of  itself  it  cannot  lead  to  collapse.  The  thoracic  walls 
are  kept  in  the  mean  position  between  inspiration  and  expiration  by  tiie 
action  of  mutually  opposing  forces,  and  the  respiratory  movements  depend 
upon  the  alternate  action  of  these  forces.  The  forces  which  expand  the  chest 
are  muscular,  and  if  the  inspiratory  muscles  are  weak  or  paralysed,  not  only 
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will  the  respiratory  movements  be  defective,  but  some  contraction  of  the  side 
will  occur,  although  not  of  itself  sufficient  to  cause  collapse  as  it  is  ordinarily 

undeistwd^^^^^  the  diaphragm  be  paralysed,  collapse  of  the  lower  parts  of  the 
lunes'wiU  necessarily  follow,  not  so  much  because  the  diaphragm  does  not  act, 
as  because  it  ceases  to  offer  its  normal  resistance  to  the  abdominal  muscles  the 
unopposed  action  of  which  would  then  force  the  diaphragm  up  and  cause  collapse 
of  the  parts  in  relation  with  it  by  compression,  in  the  same  way  that  abdominal 

distension  does.  .     ^  ^ 

•  Loner-standing  obstruction  to  the  air  passages,  or  its  frequent  recurrence 
durinc.  childhood,  i.e.,  at  the  time  when  the  ribs  are  soft,  is  the  explanation  ot 
the  common  chest  deformities,  viz.,  Harrison's  furrow  and  the  various  forms  ot 
pigeon  breast.  These  may  occur  with  obstruction  in  the  nasopharynx,  e-. 7-,  with 
large  tonsils  and  adenoids,  but  they  more  frequently  develop  in  rickety  children, 
who,  besides  having  bones  which  are  abnormally  soft,  are  specially  subject  to 

recurrent  bronchitis.  . 

1  In  Children.— In  infants  with  capillary  bronchitis,  collapse  is  the  com- 
plication which  is  most  frequent  and  most  to  be  feared.  The  patches  may  be 
numerous  and  widely  scattered,  but,  being  masked  by  the  complementary  emphy- 
sema, may  yield  no  physical  signs.  Thus  the  diagnosis  of  collapse  becomes 
generally  a  matter  of  inference  and  not  of  direct  evidence.  Collapse  may  be 
inferred  when  the  amount  of  dyspnoea  and  cyanosis  exceeds  that  which  the 
bronchitis  alone  seems  sufficient  to  explain.  At  the  bases  behind,  it  is  sometimes 
extensive  enough  to  give  a  dull  percussion  note  ;  the  voice-  and  breath-sounds 
are  then  as  a  rule  absent  there,  so  that  the  diagnosis  from  pleuritic  eflfusion  may 
not  be  easy.  If  the  collapsed  parts  pass  into  a  state  of  broncho-pneunionia, 
the  voice-sounds  may  become  increased  and  the  breathing  bronchial,  and  the 
crepitation  may  acquire  the  peculiar  sharp  ringing  character  which  is  almost 
pathognomonic.  . 

Inspiratory  recession  is  often  considerable,  especially  in  infants,  and  it  may 
be  almost  as  extreme  as  in  croup.  The  transient  constriction  thus  produced 
across  the  lower  part  of  the  thorax  used  to  be  described  as  the  per, pneumonic 
furrow,  and  when  persistent  it  is  the  same  thing  as  Harrison's  furrow. 

Inspiratory  recession  in  bronchitis  is  a  grave  sign,  though  not  necessarily  of 

fatal  omen.  . 

Perhaps  the  most  remarkable  fact  about  atelectasis  in  children  is  the  rapidity 
with  which  it  may  disappear.  Thus  I  have  seen  the  base  dull  one  day,  and  the 
next  resonant  again.  This  rapid  change  is,  of  course,  not  met  with  in  pleuritic 
effusion  or  in  broncho-pneumonia,  and  therefore  in  doubtful  cases  helps  to 
establish  the  diagnosis. 

Usually  when  the  bronchitis  subsides  the  collapse  which  it  has  caused  quickly 
disappears,  and  the  lungs  become  quite  normal  again. 

Permanent  changes  in  the  lung  as  the  result  of  simple  collapse  are  by  no 
means  common. 

The  treatment  of  collapse  consists  in  exciting  the  child  to  breathe  deeply,  to 
cough  or  to  vomit,  in  the  hope  that  the  secretion  which  has  plugged  the  tubes 
may  be  dislodged.  For  this  purpose  the  child  may  be  put  into  a  hot  mustard 
bath,  or  may  have  an  emetic  given  it— sulphate  of  zinc,  gr.  i.,  or  sulphate  of 
copper,  gr.  \,  in  a  teaspoonful  of  water,  may  be  safely  given  to  an  infant,  or 
subcutaneous  injection  of  apomorphia  (gr.  ^  to  ^),  but  the  nauseating  and 
depressing  emetics  are  contra-indicated.  Collapse  is  generally  an  indication  of 
failing  powers,  and  therefore  stimulants  will  be  necessary,  and  all  depressing 
treatment  must  be  avoided. 
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2.  In  Adults. — In  adults  collapse  plays  a  very  subordinate  part  in 
bronchitis  compared  with  its  frequency  and  gravity  in  children,  and  when  it 
occurs  it  is,  as  stated,  rarely  pure,  but  a  mixture  of  collapse,  congestion  and 
inflammation.  ' 

History.— The  literature  of  atelectasis  is  copious,  but  the  important  facts  in  its  history 
live  few.  •' 

Uutil  the  early  part  of  this  century,  the  condition,  though  recognised  in  infants,  was 
attributed  to  congenital  pneumonia,  and  it  is  to  Jorg,  in  1832,  that  the  credit  is  given  of  referring 
It  hrst  to  imperfect  respiration.  Legendre  and  Bailly,  about  1846,  distinguished  it  from 
pneumonia,  and  also  described  tbe  condition  in  older  children.  About  the  same  time  West 
and  Gairdner  gave  it  the  name  of  Collapse,  by  which  it  is  best  known  in  this  country.  A  little 
later  Bartels  and  Ziemssen,  among  others,  showed  the  relation  in  which  collapse  stands  to  lobular 
pneumonia.  Gairdner's  theory  of  its  mechanical  production  was  accepted  by  most  writers 
until  recently,  though  Bartels  pointed  out  the  inadequacy  of  this  theory,  and  suggested  the 
absorption  of  the  air  by  the  blood  as  the  real  explanation.  This  view  was  not  finally  adopted 
until  Lichtheim's  writings  in  1879. 


35.  HYPEREMIA-  CONGESTION— HYPOSTATIC 
CONGESTION  AND  CEDEMA. 

The  circulation  of  blood  through  the  lungs  varies  with  the  physiological 
requirements  of  the  body.  Hyperajmia  is  the  natural  result  of  increased  physio- 
logical activity,  and  then  not  only  does  an  increased  amount  of  blood  pass  through 
the  lungs,  but  owing  to  the  dilatation  of  the  vessels  they  also  contain  at  any 
given  time  a  much  larger  amount  of  blood  than  normal.  Such  physiological 
hyperajmia  is  an  indication  of  health,  but  similar  hyperemia  which  is  not  in 
response  to  physiological  demands  constitutes  a  pathological  condition  to  which 
the  name  congestion  is  given. 

Hypertemia  or  congestion  is  the  initial  stage  in  inflammation,  and  it  is  quickly 
followed  by  exudation  ;  so  again  venous  congestion  is  likely  to  end  in  eff"usiou 
in  the  lungs  as  elsewhere.  Hence  it  comes  that  congestion  of  the  lungs  cannot 
be  marked  off"  by  any  definite  line  from  inflammation  on  the  one  hand,  and  from 
oedema  on  the  other. 

Symptoms  and  Physical  Signs. — The  line  between  simple  congestion 
and  congestion  with  exudation  is  difiicult  to  draw  except  in  theory. 

Simple  congestion,  from  its  interference  with  the  circulation,  and  therefore 
with  the  aeration  of  the  blood,  leads  to  more  or  less  dyspnoea,  as  the  result  of 
which  the  breathing  is  somewhat  accelerated,  but  no  physical  signs  are  produced 
unless  it  be  that  the  increased  movement  of  air  causes  the  ordinary  breath- 
sounds  to  be  somewhat  exaggerated  and  noisy. 

When  exudation  occurs  the  signs  are  those  of  bronchitis ;  suffocative 
bronciiitis  if  the  fluid  effused  be  abundant ;  of  hypostatic  congestion  or  cKdema 
if  it  be  effused  slowly  and  gravitate  to  the  lower  parts. 

The  signs  of  congestion  are  practically  those  of  bronchitis,  and,  as  a  matter  of 
fact,  simple  congestion,  i.e.,  congestion  without  exudation,  is  hardly  recognised 
clinically  as  a  pathological  condition  except  in  connection  with  mitral  disease  ; 
but  in  what  close  relation  congestion  stands  to  exudation  even  in  these  cases 
is  shown  by  the  fact  that  it  is  the  tendency  to  recurrent  bronchitis  from  slight 
causes  that,  in  many  early  cases  of  mitral  disease,  first  brings  the  patient  to  the 
doctor.  Profuse  expectoration  of  watery  fluid  is  often  taken  as  the  pathogno- 
monic sign  of  ojdema,  but  this  is  incorrect,  for  the  most  serious  cases  of  oedema 
are  those  in  which  fluid  is  exuded  copiously  into  the  tubes,  but  not  being 
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expectorated  suffocates  the  patient.  Indeed,  profuse  expectoration  is  an  evidence 
either  that  the  oedema  is  not  very  acute  or  that  it  does  not  involve  both  lungs 

When  hypostatic  oedema  occurs  the  fluid  exuded  drives  the  air  out  ot  the 
vesicles,  and  so  the  part  becomes  dull  on  percussion.  ^  ^  Ac 

If  the  tubes  are  also  choked,  as  usually  happens,  the  voice-  and  breath-sounds 
are  diminished  or  absent,  and  the  diagnosis  becomes  difficult  from  collapse  or 

pleuritic  effusion.  4.i,„„„ 

Speaking  generally,  then,  the  signs  of  congestion  of  the  lungs  are  those  ot 
bronchitis,  and  the  symptoms  are  varying  degrees  of  dyspnoea  up  to  the  most 
intense  form  of  it,  such  as  is  met  with  in  suffocative  bronchitis.  In  acute  cases 
the  symptoms  may  develop  with  very  great  rapidity  and  the  patient  die  asphyxiated 
in  the  course  of  a  few  hours.  Such  cases  are  described  as  acute  congestion  or 
acute  oedema,  indiscriminately. 

Results —Congestion,  as  stated,  naturally  leads  on  to  exudation,  it  tne 
cono-estion  be  extreme,  the  small  vessels  in  the  alveoli  may  rupture  here  and 
there  and  hcevwptysis  be  the  result.  If  the  bleeding  is  slight,  the  blood  may 
lie  in  the  vesicles  some  time  before  expectoration,  and  become  dark  in  colour ; 
the  small  solid  black  lumps  so  commonly  expectorated  in  the  course  of  mitral 
disease,  which  sink  in  water,  are  instances  of  this.  If  the  bleeding  be  con- 
siderable, the  blood  is  in  part  expectorated  at  once  and  is  of  brighter  colour 
The  condition  in  the  lung  will  then  be  one  of  infarct,  and  will  yield  the  usual 

physical  signs.  .  . 

Bronclio-pn&umonia  rsid^y  s.xme  io.  consequence  of  the  exudation  in  the  tubes 
in  the  same  way  as  it  does" in  the  course  of  bronchitis.  Lastly,  the  lung  in  the 
condition  of  hypostatic  congestion  is  specially  liable  to  acute  pneumonia,  but 
this  often  develops  insidiously,  and  with  little  evidence  of  its  occurrence  except 

the  rise  of  temperature.  .   ,    j-rc  i 

Though  the  diagnosis  of  congestion  of  the  lungs  is  not  on  the  whole  ditbcult, 
the  cases' vary  widely  in  respect  of  prognosis  and  treatment  according  to  the 
cause  and  the  conditions  under  which  they  develop. 

iEtiology. — The  forces  which  are  concerned  in  the  circulation  through  the 
lungs  are— (1)  the  right  side  of  the  heart,  which  drives  the  blood  into  the  lungs, 
(2)  the  respiratory  movements,  inspiration  aiding  the  blood  in  its  entry  into  the 
thorax,  and  expiration  in  its  exit;  (3)  the  chemical  changes  which  effect  the 
aeration  of  the  blood  ;  and  (4)  the  left  side  of  the  heart,  which  drives  the  blood 
from  the  lungs  into  the  arteries.  So  long  as  the  normal  relation  is  preserved 
between  these  several  agencies,  whether  the  lungs  be  worked  much  or  little, 
congestion  cannot  occur.  But  so  soon  as  the  balance  is  destroyed,  or,  in 
other  words,  so  soon  as  the  forces  which  assist  the  entry  of  blood  into  the  lungs 
are  increased,  or  those  which  aid  its  exit  diminished,  congestion  will  occur. 
It  will  of  course  be  most  marked  where  both  causes  are  combined ;  for  example, 
where  there  is  on  the  one  side  obstruction  to  the  entry  of  blood  into  the  left 
ventricle,  and  on  the  other  hypertrophy  of  the  right  heart.  This  is  what  occurs 
in  mitral  disease,  and  the  chronic  congestion  which  results  leads  to  the  character- 
istic pathological  condition  known  as  brown  induration  of  the  lung. 

In  many  instances  the  circulation  is  affected  throughout  the  whole  of  both 
lungs,  so  that  the  congestion  is  general.  Local  congestion,  however,  might  be 
produced  without  any  increase  in  the  total  amount  of  blood  contained  in  the 
lungs  as  a  whole,  by  irregularities  in  its  distribution.  For  example,  when  one 
lung  or  a  part  of  one  lung  is  prevented,  either  by  external  compression  or  by 
some  intrinsic  lesion,  from  performing  its  fvmctions  adequately,  tlie  remaining 
parts  will  contain  the  blood  which  ought  to  have  been  distributed  to  the  whole, 
and  thus  become  congested.    This  is  called  Collateral  Hi/peroimia  or  Fluxion. 
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So  far  the  causes  of  congestion  mentioned  have  been  chieflv,  if  not  entirely 
mechanical.  Of  the  rest  the  most  important  group  is  tliat  in  which  the  congestion 
IS  associated  witli  inflammation.  Acute  congestion  is,  as  already  stated,  the 
initial  stage  of  inflammation,  while  in  the  later  stages  the  interference  with  tlie 
•  circulation  and  with  the  function  of  the  inflamed  parts  leads  to  collateral  fluxion 
in  the  rest  of  the  lung.  Owing  to  the  rapidity  with  which  the  congestion  develops 
m  these  cases,  and  the  urgency  of  the  symptoms  which  it  produces,  inflamma- 
tory congestion  forms  a  very  well-marked  and  important  clinical  group.  For 
this  reason  the  causes  of  congestion  could  be  conveniently  classified  as  inflamma- 
tory and  non-hiflammatory.  This  division  would  correspond  closely,  though  not 
exactly,  with  the  old-fashioned  classification  into  active  or  arterial  and  passive  or 
venous  congestion,  the  former  being  also  called  acute  and  the  latter  chronic. 

Of  these  terms,  acute  and  chronic  are  the  best,  if  used  strictly  in  a  clinical 
sense,  as  applying  to  the  symptoms,  and  not  in  a  pathological  sense  with  reference 
to  the  lesion.  They  would  then  indicate  what  is  the  most  striking  difiPerence 
between  cases  as  they  are  met  with  at  the  bedside,  for  where  congestion 
develops  rapidly  the  symptoms  are  acute  or  urgent,  and  where  it  develops  gradu- 
ally they  are  not  urgent  and  may  be  but  slight.  Though  it  is  true  that  fn  the 
inflammatory  group  the  symptoms  are  almost  always  acute,  still  it  does  not 
follow  that  in  the  non-inflammatory  group  they  are  always  chronic  ;  on  the  con- 
trary, it  not  infrequently  happens  that  in  such  cases  where  for  some  time  the 
symptoms  have  been  slight,  or  chronic,  they  undergo  sudden  exacerbation  and 
become  acute.  Sharply  contrasted  as  the  terms  acute  and  chronic  are  in  respect 
of  symptoms,  they  are  not  as  sharply  contrasted  in  respect  of  cause,  and  they 
are  not  therefore  as  useful  as  a  basis  for  an  setiological  classification. 

FORMS  OF  CONGESTION. 

For  the  purposes  of  classification  it  is  best  simply  to  arrange  the  cases  as  far  as 
possible  in  clinical  groups  : — 

1.  Those  cases  in  which  the  symptoms  are  associated  with  inflammation. 

2.  Those  which  are  more  or  less  obviously  the  result  of  mechanical  causes. 

3.  The  somewhat  miscellaneous  remainder  which  cannot  be  referred  definitely 
either  to  inflammation  or  to  any  mechanical  cause. 

I.  ACUTE  INFLAMMATORY  CONGESTION. 

The  first  and  most  important  form  of  acute  inflammatory  con- 
gestion is  that  which  occurs  in  connection  with  acute  pneumonia.  Pneumonia 
may  set  in  with  the  signs  of  general  pulmonary  congestion.  Usually,  in  the 
course  of  a  few  hours,  local  signs  develop  which  make  the  nature  of  the  case 
clear,  and  even  when  they  do  not,  the  acuteness  of  the  symptoms  and  the  clinical 
features  of  the  case  are  sufficient  to  establish  the  diagnosis.  In  these  acute 
cases  the  process  rarely  stops  with  congestion  only,  but  goes  on  to  exudation, 
and  the  physical  signs  are  those  of  acute  bronchitis  or  even  of  oedema.  In  rare 
cases  the  exudation  is  so  extreme  and  the  expectoration  so  profuse  that  they  were 
placed  by  Trousseau  in  the  category  of  oedema  of  the  lung,  and  were  named  by 
him  Pneumonia  serosa. 

It  is  sometimes  observed  in  cases  which  set  in  with  signs  of  acute  general 
congestion,  that  as  the  local  manifestations  appear,  the  general  congestion 
diminishes.    This  is  analogous  to  what  is  seen  in  the  skin,  where  a  widespread 
initial  erythema  often  rapidly  diminishes  when  a  localised  lesion  develops 
^{cf.  p.  ^76). 
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In  the  later  stages,  when  the  local  consolidation  is  fully  developed,  the  general 
congestion  is  mainly  due  to  collateral  fluxion,  i.e.,  to  the  derivation  of  the  blood 
from  the  parts  which  are  no  longer  functionating  to  those  which  are  still  com- 
petent It  is  obvious  that  collateral  fluxion  must  occur  in  almost  every  case  ot 
pneumonia,  but  only  in  a  few  does  it  produce  symptoms,  unless  the  characteristic 
iicceleration  of  the  respiration  be  in  part  referred  to  it.  When  definite  symp- 
toms occur  they  are  those  of  bronchitis  or  oedema. 

In  connection  with  this  may  be  considered  a  fact  of  general  importance,  viz. 
that  congestion  and  oedema  of  the  lungs  is  often  evidence  of  their  physiological 
or  functional  breakdown. 

When  from  any  cause  extra  work  is  thrown  upon  the  lungs  they  become  hyi)erffimic,  but  so 
lou.^  as  both  heart  and  lungs  are  healthy  and  the  work  not  more  than  they  can  deal  with  the 
blood  is  sufficiently  aerated  and  the  circulation  properly  earned  on,  so  that  in  spite  ot  the 
hyperemia  pathological  congestion  does  not  occur.  So  soon  as  from  any  cause  in  either  heart 
or  lungs  the  extra  work  becomes  overwork,  i.  e. ,  so  soon  as  the  demands  made  upon  the  lungs  are 
more  than  they  are  able  to  meet,  compensation  becomes  defective,  pathological  congestion  results, 
and  symptoms  arise  ;  in  other  words,  the  occurrence,  in  an  extra-worked  lung,  of  bronchitis  or 
cedema  is  evidence  of  ovei-work,  i.  e. ,  of  physiological  inadequacy  or  breakdown. 

The  importance  of  this  is  recognised  clinically  and  affects  both  treatment  and  prognosis. 
Thus  in  the  case  of  effusion  into  the  pleura  or  of  ascites  the  occurrence  of  the  signs  of  congestion 
of  the  luncrs  becomes  an  ipdication  for  immediate  paracentesis.  If,  as  m  pneumonia,  the  cause 
is  u-removable,  the  prognosis  becomes  very  grave,  and  a  fatal  issue  is  almost  certain. 

Acute  congestion  in  pneumonia  has  three  possible  explanations— (1)  simple  general  initial 
congestion,  which  may  subside  as  the  inflammation  localises  itself  ;  (2)  collateral  fluxion,  which 
is  essentially  conservative  and  compensatory  ;  and  (3)  functional  inadequacy  or  pulmonary  break- 
down.   The  last  two  stand,  as  stated,  in  very  close  pathological  relation  to  one  another. 

The  second  form  of  acute  inflammatory  congestion  of  the  lungs 
is  that  which  accompanies  acute  bronchitis,  especially  when  it  involves  the 
small  tubes,  i.e.,  acute  capillary  or  suffocative  bronchitis.  This  is,  no  doubt,  the 
explanation  of  most  of  those  cases  in  which  acute  congestion  of  the  lungs  is  said 
to  have  followed  exposure  to  hot  and  cold  air,  to  irritating  vapours,  dusts,  etc._ 

The  inflammatory  symptoms  in  those  cases  are  not  so  marked  as  in  pneumonia, 
but  they  are  not  likely  to  be  entirely  absent  (c/.  Suffocative  Catarrh,  p.  357). 

Closely  allied  with  the  inflammatory  group  are  those  cases  in  which  acute 
congestion  occurs  in  the  course  of  specific  fevers,  in  some  of  which  it  is 
not  an  infrequent  cause  of  death.  It  may  be  that  the  high  temperature  or  the 
poisons  generated  by  the  fever  affect  the  lung  directly,  but  without  doubt  they 
seriously  affect  the  heart  as  well,  and  it  is  not  unlikely  that  the  symptoms  of 
acute  pulmonary  congestion  which  arise  under  these  conditions  are  really  due  to 
rapid  heart- failure.  It  is  with  fevers  of  a  malignant  type,  and  especially  when 
associated  with  a  very  high  temperature,  that  death  with  acute  pulmonary  symp- 
toms is  most  frequent,  e.g.,  typhus,  malignant  smallpox,  or  malignant  scarlet 
fever,  and  it  is  the  common  mode  of  death  in  cases  of  hyperpyrexia  whether  in 
connection  with  a  fever,  sunstroke,  or  acute  rheumatism. 


II.  MECHANICAL  CONGESTION. 

In  this  group  the  congestion  is  the  result  of  some  more  or  less  mechanical 
interference  with  the  passage  of  blood  through  the  lungs.  It  may  be  acute  or 
chronic,  according  as  the  causes  which  produce  it  are  of  rapid  development  or  of 
long  standing.  The  obstruction  may  be  seated  in  the  left  side  of  the  heart,  in 
the  pulmonary  veins,  or  in  the  region  of  the  pulmonary  capillaries ;  if  there  be 
no  actual  obstruction  in  the  heart  or  vessels,  the  blood  may  be  kept  back  in  the^ 
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thorax  by  abnormal  pressure  conditions  during  respiration;  for  example,  by 
inspiratory  obstruction,  as  in  croup.  Lastly,  all  the  forms  of  collateral  fluxion 
are  to  a  great  extent  mechanical,  and  the  result  of  the  diversion  of  the  blood  from 
the  diseased  parts  of  the  lung  to  those  still  in  functional  activity. 

1.  Cardiac  Congestion.— This  has  its  origin  in  the  left  side  of  the  heart, 
either  in  consequence  of  some  impediment  to  the  entrance  of  the  blood  into  the 
left  ventricle  or  of  some  weakness  of  the  left  ventricle  itself. 

There  can,  of  course,  be  no  obstruction  equal  to  that  of  a  left  ventricle  which 
does  not  do  its  work,  and  it  is  in  connection  with  the  sudden  failure  of  the  left 
ventricle  that  the  most  alarming  and  acute  cases  of  pulmonary  congestion  arise 
It  18  not,  however,  in  this  group  that  the  changes  most  characteristic  of  conges- 
tion are  found.    These  occur  in  the  other  group,  where  the  obstruction  exists  to 

the  entrance  of  the 
blood  into  the  left  ven- 
tricle, and  the  most 
common  and  typical  in- 
stance is  mitral  disease. 

a.  Mitral  Disease. — 
Mitral  disease  in  either 
of  its  forms  is  an  affec- 
tion of  long  standing. 
To  overcome  the  ob- 
struction the  right  ven- 
tricle hypertrophies  and 
may  completely  compen- 
sate for  it.  But  this  com- 
pensation takes  place  at 
the  expense  of  the  lungs, 
which  are  placed  be- 
tween two  opposing 
forces,  both  of  which 
tend  to  the  same  re- 
sult, viz.,  congestion ; 
for  on  the  one  hand  the 
vessels  are  distended  by 
the  blood  which  is 
dammed  up  in  them 
owing  to  the  obstruc- 
tion in  front,  and  on 
the  other  by  the  blood 
which  is  driven  into 
them  with  increased 
force    by    the  hyper- 

trophied  right  ventricle.  This  leads  to  the  well-known  pathological  condition  of 
brown  induration  of  the  lung,  or  the  heart-lung  as  it  is  commonly  called. 

The  two  prominent  characters  of  the  heart-lung  are  its  colour  and  the 
dilatation  of  its  vessels. 

The  lungs  are  firm  and  compact  to  the  touch,  heavier  than  normal  and  less 
elastic.  The  colour  is  of  a  dull  reddish  brown  or  rusty  hue,  and  is  due  partly  to 
the  abnormal  amount  of  blood  it  contains  and  partly  to  the  deposit  of  pigment. 
The  pigment  is  of  two  kinds :  first,  the  common  pigment  of  the  lung,  which  is 
carbon,  and  derived  from  the  air;  and  secondly,  a  yellowish  brown  pigment 
yielding  different  chemical  reactions,  and  derived  from  the  blood.    Both  alike 


Fig.  56. 

Section  of  heart-lung,  showing  the  distension  and  varicose  condi- 
tion of  the  capillaries.  The  vessels  have  been  injected  with 
Berlin  blue.  Their  large  size  is  evident  when  compared  with 
the  alveoli. 
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are  found  partly  free  in  the  tissues  and  partly  contained  in  cells  in  the  inter- 
stitial tissue,  and  also  in  the  epithelium  lining  the  alveoh.  •  u  v,- 
The  vessels  are  dilated,  tortuous,  and  varicose,  as  is  easily  seen  m  the  broncni 
with  the  naked  eye.  With  the  microscope  the  most  striking  changes  are 
observed  in  the  alveoli.  Here  the  capillaries  form  prominent  loops  projecting 
into  the  lumen,  and  are  two  or  three  times  their  normal  size. 

Traube  taught  that  the  lumen  of  the  alveoli  being  thus  encroached  upon,  their  '•espiratoiy 
capacity  ^vas  diminished,  and  thus  explained  the  dyspnoea,  but  Grossmann  ^  has  shown  that  the 
aWeoli  walls  are  stretched  by  the  tense  capillaries  and  the  respiratory  capacity  thus  mcreased 
but  at  the  same  time  the  respiratory  excursion  is  diminished  owing  to  the  diminished  elasticity 
or  greater  stiffness  produced,  the  dyspncea  being  due  to  this  cause. 

Both  in  the  bronchi  and  in  the  alveoli  these  varicose  vessels  may  burst. 
After  death  the  signs  of  htemorrhage  may  be  visible  both  in  the  bronchi  and 
in  the  vesicles,  and  no  doubt  some  of  the  pigment  in  their  walls  is  derived 
from  this  source.  The  interstitial  tissues  are  sometimes  thicker  than  normal, 
but  not  always,  and  it  may  be  a  question  whether  fibroid  induration  is  really 
an  essential  part  of  the  process  at  all.  Doubtless  many  of  the  earlier  descrip- 
tions of  the  heart-lung  included  other  conditions  which  did  not  belong  to  simple 
congestion,  e.g.,  oedema,  infarct,  and  even  sub-acute  or  chronic  pneumonia. 
Certain  it  is  that  in  many  simple  cases  there  is  little,  if  any,  interstitial  change, 
which  it  may  therefore  be  concluded  is,  if  not  a  secondary  and  independent,  at 
any  rate  a  subordinate,  change. 

The  congestion  of  the  lung  may  easily  lead  to  other  conditions,  e.g.,  ojdema, 
hfemorrhage,  infarct,  hypostatic  congestion,  and  even  to  sub-acute  or  chronic 
pneumonia. 

The  symptoms  of  cardiac  congestion  of  the  lungs  are  for  a  long  time  little 
more  than  some  shortness  of  breath  on  exertion.  There  is  a  tendency  to 
bronchitis  without  definite  cause,  and  an  attack  is  more  often  determined  by 
fatigue  than  by  chill.  The  expectoration  of  the  dark  solid  lumps  of  altered 
blood  which  sink  in  water  is  almost  pathognomonic,  but  not  otherwise  of  much 
clinical  importance.  When  the  right  ventricle  gives  way  and  general  oedema 
sets  in,  the  pulmonary  symptoms  are  often  relieved  and  do  not  become  severe 
again  until  the  end,  when  chronic  oedema  and  hypostatic  congestion  develop. 
If  the  right  heart  recover  itself  under  treatment  and  the  general  oedema 
disappears,  the  pulmonary  symptoms  may  again  become  marked,  and  it  is  under 
these  circumstances  at  times  that  fairly  large  hsemorrhages  occur,  and  cause 
infarction.  I  have  seen  several  instances  of  such  infarction  of  the  lungs,  when 
the  general  signs  of  right  ventricle  failure  were  passing  off.  Serious  as  such  a 
complication  is,  its  gravity  is  not  as  great  as  might  be  thought.  I  can  recall 
many  cases  in  which,  in  spite  of  extensive  infarction,  recovery  progressed 
favourably. 

6.  Weak  Left  Ventricle. — When  the  cause  of  the  obstruction  lies  in  a  weak 
left  ventricle  the  changes  in  the  lungs  are  hardly  ever  so  marked  as  those  just 
described.  Congestion  must  be  of  long  standing  to  develop  the  heart-lung,  and 
the  duration  of  these  left  ventricle  cases  is  comparatively  short,  to  be  measured 
by  weeks  rather  than  years.  Besides  all  this,  the  nutrition  of  the  whole  heart 
suffers,  so  that  there  is  not  the  hypertrophy  and  overaction  of  the  right  heart  to 
intensify  the  congestion.    No  attempt  being  thus  made  to  compensate  for  the 
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obstruction,  the  congestion  makes  itself  felt  at  once  in  the  right  auricle  aud 
systemic  veins,  to  the  relief  of  the  lungs. 

When  the  congestion  travels  beyond  the  right  ventricle,  one  of  the  first 
sets  of  veins  to  feel  its  effects  is  the  coronary.  In  this  way  the  circulation 
in  the  whole  heart  is  affected,  and  its  nutrition  suffers  still  more;  the  weakness 
of  the  left  ventricle  is  further  increased,  and  therefore  the  congestion  produced 
by  It.  So  a  vicious  circle  is  established  which,  if  not  broken,  quickly  leads  to 
a  fatal  issue.  Ihe  same  thing  happens  with  mitral  disease  when  the  right 
ventricle  begins  to  fail,  so  that  the  symptoms  may  then  rapidly  become  urgent, 
and  upon  the  signs  of  chronic  congestion  be  grafted  those  of  acute  congestion 
with  all  its  consequences. 

The  most  severe  cases  of  acute  congestion,  which  are  not  of  inflammatory 
origin,  are  met  with  in  connection  with  sudden  failure  of  the  left  ventricle,  and  of 
this  the  three  commonest  causes  are  high  temperature,  acute  specific  fevers,  and 
some  poisons.  Acute  congestion  of  the  lungs  is  the  common  mode  of  death  in 
hyperpyrexia,  whether  the  result  of  rheumatic  fever,  sunstroke,  or  other  cause. 
In  malignant  specific  fevers,  though  congestion  of  the  lungs  is  a  common  cause  of 
death,  the  symptoms  do  not  depend  upon  the  temperature  alone,  for  they  may 
arise  where  the  temperature  is  not  very  high,  as,  for  example,  in  diphtheria.  The 
cause  must  then  be  looked  for  in  the  direct  toxic  effect  upon  the  heart  or  heart 
centres  of  some  poison  produced  by  the  fever,  and  although  it  cannot  be  proved 
that  these  poisons  do  not  affect  the  lungs  directly,  still  the  most  simple  explana- 
tion seems  to  be  that  the  symptoms  depend  upon  the  failure  of  the  heart. 

The  same  causes  which,  if  intense,  produce  peracute  symptoms,  if  less  acute 
cause  acute  or  subacute,  sometimes  only  chronic,  symptoms.  Thus  in  typhoid 
fever  the  general  exhaustion  may  express  itself  as  a  gradually  increasing 
bronchitis,  which  often  yields  readily  to  stimulants  and  digitalis,  thus  showing 
the  symptoms  to  be  really  cardiac. 

In  all  cases  where  the  left  ventricle  is  weak,  and  especially  if  the  signs  of  sub- 
acute or  chronic  congestion  be  present,  the  symptoms  may  at  any  moment 
become  urgent,  and  often  from  very  slight  causes.  The  best  instances  of  this  are 
met  with  in  cases  of  organic  disease  of  the  left  ventricle — for  example,  in  aortic 
disease,  of  which  a  good  instance  is  recorded  on  p.  .359. 

2.  Obstruction  to  the  pulmonary  veins  could  only  be  produced  by 
pressure  upon  them  from  without  or  by  thrombosis  within.  Thrombosis  of  the 
pulmonary  veins  is  hardly  ever  primary,  but  almost  invariably  the  result  of 
the  direct  extension  into  the  veins  of  an  old  clot  formed  in  the  auricle.  It  is 
not  a  disease  of  itself,  but  the  end  stage  of  many,  especially  of  those  in  which 
death  has  been  the  result  of  slowly-increasing  and  long-continued  asthenia,  e.g., 
malignant  disease  or  phthisis.  In  such  eases  the  auricle  and  ventricle  are  often 
found  to  contain  a  firm  decolourised  clot  flattened  so  as  to  form  a  cast,  as  it 
were,  of  those  cavities  at  the  end  of  their  systole.  A  narrow  band  of  clot  often 
connects  together  the  auricular  and  the  ventricular  portions,  and  from  the 
auricle  the  clot  may  extend  into  the  pulmonary  veins  for  a  considerable  dis- 
tance. This  is  not  a  rare  condition  post-mortem,  but  there  are  no  means  by 
which  it  can  be  recognised  with  certainty  during  life  or  distinguished  from  the 
congestion  due  to  a  failing  heart ;  in  fact,  the  two  conditions  are  usually  associated 
together 

.3.  Obstruction  in  the  pulmonary  capillaries,  in  order  to  produce 
symptoms,  must  be  widespread  or  general.    Again  the  mechanical  interference 
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with  the  capillary  circulation  in  the  lungS  is  the  explanation  of  the  chrome  con- 
gestion in  the  bronchi  met  with  in  emphysema  and  in  some  of  the  hbroid  attec- 
tions  of  the  hmg,  while  acute  congestion  may  be  caused  by  capillary  embolism^ 
if  they  be  sufficiently  numerous.  Of  this  the  best  instance  is  the  fatty  embolism 
which  is  sometimes  the  cause  of  death  after  fracture  of  bones. 

4  InsDiratory  Obstruction.— When  there  is  serious  obstruction  to  the 
entrance  of  air  into  the  air-tubes,  the  violent  inspiratory  efforts  made  ^  overcome 
it,  if  they  fail  to  expand  the  air  vesicles,  distend  the  blood-vessels,  for  the  blood  is 
sucked  into  them  and  retained  there.  .        i  „,.fo 

In  this  way  are  produced  the  collapse  and  congestion  of  the  lower  parts 
of  the  lung  in  laryngeal  obstruction,  and  the  irregularly  scattered  patches  in 
bronchitis. 

5  Collateral  fluxion  is  in  most  cases,  no  doubt,  mechanical  in  the  main, 
the  blood  which  ought  to  have  been  sent  to  the  whole  lungs  passing  only  through 
a  part  of  them  Of  course  many  cases  of  collateral  fluxion  are  instances  of 
physiological  and  compensatory  hypersemia  rather  than  of  pathological  conges- 
tion, but  the  one  easily  passes  into  the  other.  ,  .  ,  ,  j  ^ 

Collateral  fluxion  may  be  acute  or  chronic,  as  the  causes  which  have  produced 
it  are  sudden  or  of  gradual  development.  Thus  in  pneumothorax  the  severity 
of  the  symptoms  is  in  part  due  to  the  sudden  diversion  of  the  blood  to 
the  one  side  If  life  be  preserved,  and  the  lungs  have  time  to  adjust  themselves 
to  the  altered  conditions,  the  symptoms  lose  their  urgency.  The  same  holds  good 
also  with  extensive  pneumonia  or  a  rapidly  developing  pleuritic  effusion. 

With  embolism  of  the  main  branches  of  the  pulmonary  artery  the  symptoms 
that  result  are  not  due  to  congestion  but  to  the  absence  of  blood,  and  the  patient 
dies  rapidly  of  suffocation,  not  for  want  of  air  but  for  want  of  blood  in  tlie  lungs 
Where  the  embolisms  are  small  some  of  the  symptoms  are  due  to  collateral 
fluxion  in  the  remaining  parts. 

III.  CONGESTION  DUE  TO  MISCELLANEOUS  CAUSES. 

In  this  group  are  placed  a  number  of  miscellaneous  cases,  the  causes  of  which 
are  indetinite,  e.g.,  rapid  cooling  of  the  skin,  the  action  of  certain  poisons,  hysteria 
and  emotion,  puberty,  vicarious  menstruation,  etc. 

The  pulmonary  congestion  caused  by  a  sudden  chill  is  nothing  more  than 
acute  bronchitis. 

Of  vicarious  menstruation  we  know  little  or  nothmg.  The  very  existence 
of  such  an  affection  is  denied  by  many  authorities,  and  doubted  by  most. 

Certain  drugs,  like  nitrate  of  amyl  and  nitroglycerine,  produce  general 
vascular  dilatation,  in  the  lungs  of  course  as  in  the  rest  of  the  body,  but  they 
rarely  cause  any  pulmonary  symptoms. 

In  individuals  with  special  idiosyncrasies  certain  drugs  or  articles  of  diet  lead 
to  attacks  of  dyspnoea,  which,  on  the  analogy  of  the  erythemas  produced  by 
similar  causes  in  the  skin,  are  referred  to  pulmonary  congestion,  but  without  any 
proof  or  demonstration. 

Acute  fevers  and  high  temperature,  and  probably  uraemia,  act  rather 
through  the  heart  than  upon  the  lungs  direct,  and  this  explanation  Cohnheiin 
gives  of  the  congestion  caused  by  carbonic  acid  poisoning,  for  he  regards  carbonic 
acid  as  a  powerful  cardiac  poison. 

The  difficulties  of  respiration  met  with  in  hysteria  and  under  emotion  (puberty, 
if  it  has  any  effect  at  all,  must  act  also  through  the  emotions)  are  referred  by 
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some  \vriter8  to  congestion  of  the  lungs,  but  it  is  more  likely  that  they  are 
primarily  of  cardiac  origin. 

Acute  pulmonary  symptoms  may  develop  without  definite  cause  during  grave 
illness  and  sometimes  in  persons  who  are  fairly  well  at  the  time.  They  have 
been  described  as  acute  pulmonary  paresis  or  paralysis.  It  has  been 
suggested  that  the  symptoms  are  due  to  sudden  loss  of  pulmonary  tone  or 
tension,  and  that  the  condition  is  neuro-muscular  in  origin,  and  strictly  analogous 
to  the  acute  paralytic  distension  of  the  intestines,  described  as  acute  tympanites 

it  is  of  course,  theoretically  possible  that  congestion  of  the  lungs  could  be 
produced  by  vasomotor  inhibition,  excited  by  various  reflex  stimuli,  and  perhaps 
some  of  the  causes  lately  mentioned  act  in  this  way,  but  of  the  vasomotor  nerves 
of  the  lung  we  know  little,  and  we  have  no  proof  that  any  reflex  paralysis  of 
them  could  give  rise  to  the  symptoms  of  pulmonary  congestion. 

The  blood  pressure  in  the  pulmonary  artery  is  independent  of  that  in  the  carotid,  and  the 
causes,  direct  and  mdirect  which  affect  it  in  the  carotid  faU  to  aff  ect  it  in  the  pulmonary  The 
only  positive  observations  forthcoming  are  the  following  :—  ^  •  -^"f 

1.  Direct  irritation  of  the  medulla  raises  the  pressure  in  both  vessels. 

n„.^;.„^°"**'°°  raises  the  pressure  in  the  pulmonary  artery,  but  leaves  that  in  the  carotid 
uncnanged,  or  causes  it  to  fall. 

3.  Stimulation  of  the  distal  parts  of  the  divided  vagi  is  without  eff'ect. 

4.  If  the  spinal  cord  be  divided  at  the  level  of  the  seventh  dorsal  vertebra,  irritation  of  the 
proximal  portion  as  well  as  of  the  medulla  causes  the  pressure  to  rise  in  the  pulmonary  artery, 
while  irritation  of  the  distal  portion  has  no  effect  upon  it.  i  J  j> 
^1,  flZ^  these  observations  it  has  been  concluded  that  the  lungs  have  vasomotor  nerves,  and 
that  they  travel  from  the  medulla  down  the  cervical  cord  and  gain  access  to  the  lungs  through 
the  upper  seven  dorsal  nerves.  ^                           '                                            &  & 

It  is  clear  that  so  long  as  the  theory  of  the  vasomotor  innervation  of  the  pulmonary  arteries 
rests  upon  no  more  conclusive  evidence  than  that  so  far  given,  it  would  be  rash  to  attempt  to 
explain  the  symptoms  of  disease  by  it. 

HYPOSTATIC  CONGESTION.— Where  congestion  lasts  some  time, 
or  IS  due  to  some  chronic  cause,  the  action  of  gravity  comes  into  play,  and  the 
results  are  to  be  most  marked  in  the  lowest  parts  of  the  lungs,  i.e.,  in  patients 
lying  in  bed,  at  the  bases  behind.  To  this  condition  the  term  hypostatic  con- 
gestion is  applied.  As  in  the  legs  under  similar  circumstances,  so  in  the  lung, 
exudation  takes  place  from  the  vessels,  and  hypostatic  congestion  passes  into 
hypostatic  oedema.  The  exudation  slowly  drives  out  the  air  and  takes  its  place, 
so  that  the  parts  become  airless  and  sink  in  water,  and  when  the  condition  has 
persisted  for  some  time  the  parts  become  so  firm  in  consistence  as  to  deserve  the 
name  solid  cedema,  which  has  been  given  it.  A  lung  in  these  conditions  offers  a 
very  suitable  soil  for  the  development  of  any  of  the  germs  of  inflammation  if  they 
gain  access  to  it,  and  so  it  is  not  uncommon  for  inflammation  to  arise  in  the 
hypostatic  parts,  giving  rise  to  the  so-called  hypostatic  pneumonia  [q.v.). 

In  the  earliest  stage  there  is  little  to  be  seen  in  the  affected  parts  of  the  lung 
except  dilatation  of  the  vessels  in  the  alveolar  walls.  Then  follows  later  the  exu- 
dation of  serous  fluid  into  the  air  vesicles  and  small  tubes,  rendering  the  parts 
firmer  and  less  crepitant.  The  section  is  much  more  juicy  than  natural,  and  the 
air-tubes  contain  some  frothy  clear  fluid.  If  the  exudation  continue,  the  air  is 
in  the  end  driven  out  of  the  air  vesicles  entirely,  so  that  the  parts  become 
doughy  and  pit  on  pressure,  cease  to  be  crepitant,  and  sink  in  water.  On  section 
blood-stained  serum  runs  freely  away  from  the  surface,  and  the  bronchial  tubes 
are  filled  with  similar  frothy  fluid.     Microscopical  examination  shows  that  the 

^  Cf.  Lichtheim,  Die  SVorungm  des  Lnngcn  Kreislmifcs,  1876  ;  Badoud,  IVurzhurg  Ver- 
handl.,  1874  ;  Frey,  Ihe  pathol.  Verand  d.  Lungcn  nnch  Lahmung  dcr  N.  Vagi,  1877  ;"  Brad- 
ford, Journ.  of  Physiol,,  vol.  x. 
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alveolar  epithelium  has  been  shed,  and  the  swollen  cells  are  seen  lyin^^^^^^  the 
alveoli  and  with  them  a  few  blood  cells,  both  red  and  white     In  this  stage  tne 
Irts  have  a  grayish  translucent  colour;  they  look,  what  they  are,  oedematou 
?rmore  blood  c'e Us'are  exuded  the  parts  have  a  redder  f ^^J^^^,^^ 
blance  to  a  section  of  spleen  the  name  "  splemsaUon    has  been  given  to  this  con 
dition.    Sometimes  actual  haemorrhage  occurs  usually  only  in  s^^H  I^at^^^^^^^^ 
but  if  of  greater  extent  it  may  resemble,  and  indeed  amount  to  a       f  ^ct^ 
Extensive  haemorrhage  is  rare  except  in  connection  with  ^lorbus  cordis  but  some 
blood  is  found  in  almost  every  case,  and  the  difTerence  is  one  ^^^Sf^^^^j^.^^ 
(Edema  of  the  lung  in  the  strict  sense  is  not  present,  for  the  interstitial 
tissue,  though  it  may  be  a  little  swollen,  is  not  otherwise  altered,  and  the  exuda- 
tion is  intra- alveolar  and  not  interstitial.  i.  u 

Hypostatic  congestion  is  as  a  rule  a  bilateral  affection,  both  bases  are 
involved,  but  not  necessarily  to  the  same  extent.  Indeed,  as  Piorry  showed,  he 
riaht  is  usually  more  affected  than  the  left,  but  somethmg  will  depend  upon  the 
position  in  which  the  patient  has  been  accustomed  to  lie,  and  if  for  any  reason 
the  position  has  been  entirely  upon  one  side,  the  congestion  may  be  also  unilateral 
Hypostatic  congestion  varies  greatly  both  in  extent  and  degree  from  simple 
fascular  congestion  up  to  solid  oedema.  Commencing  at  the  bases  behind,  it  slowly 
spreads  upwards,  and  may  involve  the  lower  half,  or  even  more,  of  both  lungs 

The  physical  signs  vary  according  to  the  amount  of  the  lung  involved  and  the 
stage  of  KsSn  ^So  lonjas  there  is  nothing  but  vascular  congest.on  physica 
signs  will  be  absent.    When  exudation  has  occurred  the  signs  ;;ill  b«  those  « 
bronchitis,  viz.,  rhonchus,  sibilus,  ana  crepitation,  but  so  long  as  the  vesicles  still 
contain  air  the  percussion  will  not  be  dull.    So  soon  as  the  air  is  all  d"ven  out 
from  a  sufficiently  large  patch  the  percussion  becomes  dull,  and  as  tbe  tulles  are 
like  the  vesicles,  filled  with  fluid,  the  breath-  and  voice-sounds  will  be  dim mished 
or  absent.    The  diagnosis  from  effusion  into  the  pleura  then  becomes  difficult, 
and  may  be  impossible  without  the  use  of  the  exploring  needle,  but  the  two  con- 
ditions Le  not  infrequently  associated.    In  an  advanced  case  all  the  stages  may 
be  found  at  the  same  time;  at  the  base,  solid  cedema  with  the  signs  descr.bed 
above,  the  signs  of  bronchitis  with  crepitation;  and  still  higher,  congestion 

°%  pneumonia  develop,  the  signs  of  consolidation  may  appear,  but  owing  to 
the  obstruction  of  the  tubes,  the  characteristic  signs  are  more  frequently  absent 
and  the  physical  signs  are  so  misleading  that  the  diagnosis  of  pneumonia  is  by 
no  means  easy.    Even  the  temperature  is  often  no  help,  for  it  is  often  raised  but 

little,  and  sometimes  not  at  all.  ^    i  ■  i  ^.i 

The  symptoms  vary  greatly,  chiefly  in  relation  to  the  rate  at  which  the  lesion 
has  developed.  If,  as  is  usually  the  case,  the  development  be  slow  and  gradual 
the  symptoms  may  be  slight  and  indefinite,  nothing  more  perhaps  than  a  slight 
acceleration  of  the  respiration.  For  this  reason  it  should  be  the  rule,  m  all 
asthenic  cases  in  which  hypostatic  congestion  is  likely  to  arise,  to  examine  the 
bases  of  the  lungs  at  regular  intervals,  otherwise  extensive  mischief  may  be 
found  when  not  in  the  least  anticipated.  If  the  development  be  more  rapid  as 
in  the  case  of  acute  fevers,  the  attention  may  be  drawn  to  the  lungs  by  tie 
shortness  and  rapidity  of  breathing,  and  especially  by  the  dusky  colour  of  the 
complexion.  The  temperature  is  not  raised  unless  inflammation  develop,  but 
even  when  acute  pneumonia  sets  in,  the  access  and  fever  are  rarely  so  marked  as 
under  ordinary  circumstances.  ^  „,^A^r. 

The  Proe-nosis  of  hypostatic  congestion  varies  with  the  conditions  unaer 
which  it  lias  Arisen  and  tlie  cause  upon  which  it  depends,  and  with  the  means 
we  have  of  relieving  the  one  and  removing  the  other. 
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The  Treatment  also  varies  in  the  same  way.  The  chief  immediate  cause 
is  weakness  of  the  heart,  and  that  must  be  dealt  with  in  the  ordinary  ways,  by 
good  feeding,  tonics,  and  cardiac  stimulants.  Of  these,  digitalis  and  strophanthus 
are  very  useful,  but  I  thinit  that  citrate  of  caffeine  is  better  than  either,  especially 
when  administered  sub  cutem. 

The  other  prime  cause  is  gravitation,  and  a  great  deal  may  be  done  in  patients 
confined  to  bed  to  obviate  this  by  frequently  changing  their  position,  so  that  the  same 
part  of  the  lung  should  not  constantly  be  the  lowest,  shifting  them  first  on  to  one 
side  and  then  on  to  the  other.  This  change  of  pressure,  which  is  recognised  as  so 
necessary  to  avoid  bedsores,  is  equally  important  to  avoid  congestion  of  the  lungs. 

Grave  as  the  prospects  of  hypostatic  congestion  are  when  the  affection  has 
reached  a  high  degi-ee,  and  the  causes  are  irremediable,  still  in  the  lesser  degrees 
much  may  be  done  to  relieve  or  to  remove  it ;  but  prevention  is  in  all  cases  better 
than  cure,  and  treatment  of  the  conditions  under  which  it  is  so  likely  to  ari-se 
may  often,  by  anticipation,  prevent  its  occurrence. 

36,  CEDEMA— SEROUS  INFILTRATION  (Laennec) 
—TRANSUDATION— INUNDATION  (Rokitansky). 

(Edema  of  the  lung  is  generally  the  consequence  of  congestion,  and  differs 
from  it  only  in  the  e-Kudation  which  is  present,  i.e.,  in  the  tissue  proper  of  the 
lungs  or  outside  the  lung  tissues  in  the  vesicles,  and  accordingly  oedema  has 
been  divided  into  interstitial  and  alveolar,  but  such  a  distinction  is  pathological 
rather  than  clinical,  and  is  without  practical  importance.  Like  congestion,  oedema 
may  be  acute  or  chronic,  inflammatory  or  not. 

It  is  an  extremely  common  pathological  condition  in  the  post-mnrtem  room,  hav- 
ing developed  during  the  agony.  In  these  cases,  as  Cohnheim  said,  the  patients  do 
not  die  because  of  the  oedema,  but  the  oedema  develops  because  the  patient  is  dying. 

Chronic  CEdema. — Chronic  oedema  arises  under  the  same  conditions  as 
chronic  congestion,  of  which  it  is  only  a  later  stage.  When  fluid  is  once  effused 
into  the  lung  it  tends  to  gravitate  to  the  lowest  parts,  and  the  disease  is  then 
called  hypostatic  oedema. 

Hypostatic  congestion  is  the  term  frequently  applied  to  both  congestion  and 
oedema;  in  other  words,  hypostatic  congestion  is  hardly  ever  simple,  but  is  a 
mixture  of  congestion  and  oedema.  Yet  clinically  the  conditions  should  be  kept 
distinct,  for,  as  we  often  see  in  mitral  disease,  congestion  may  exist  for  a  long  time 
without  oedema,  and  then  with  no  very  obvious  cause  oedema  may  rapidly  develop. 

The  explanation  of  this  is  not  clear.  Some  writers  maintain  that  the  exudation  is  due  to  a 
change  in  the  vessels,  by  which  they  are  rendered  more  porous  and  leak,  and  that  it  is  not  until 
this  change  has  taken  place  that  oedema  occurs.  If  this  were  so  the  transition  from  congestion 
to  ojdema  should  be  more  constantly  gradual  than  it  is,  and  not  so  rapid  and  acute  as  it 
frequently  happens  to  be.  Another  explanation  seems  to  me  much  more  probable,  viz.,  that 
the  oedema  is  brought  about  by  an  increase  in  the  obstruction  offered  to  the  circulation,  and  in 
the  "reat  majority  of  cases  to  an  increased  feebleness  of  the  left  side  of  the  heart.  Distended 
vessels,  we  know,  allow  of  the  passage  of  fluid  from  them,  and  it  has  been  shown  exi-eninentally 
that  congestion  leads  to  a  much  increased  flow  of  lynii)h  from  the  lymph.itics  at  the  root  of  the 
lung.i  It  is  therefore  i)robable  that,  so  long  as  the  How  does  not  exceed  certain  Inmts,  t  le 
lymphatics  are  com])etent  to  deal  with  it  and  carry  it  olf  as  fast  as  it  is  eftused.  A}  hen  the 
exudation  exceeds  what  the  lymphatics  can  deal  with  in  the  given  time,  it  passes  readil}-  out  ot 
them  into  the  vesicles  or  bronchi,  partly  by  direct  transudation  and  partly  through  the  storaata. 
When  the  lymphatics  are  working  up  to  their  maximum  a  veiy  slight  cause  may  be  suHicient  to 
lead  to  their  incompetency,  and  thus  determine  exudation  or  Oidema. 

'  Welch,  Virch.  Arch.,  Ixxii. 
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Conversely,  if  the  cedenia  be  only  slight  a  slight  change  in  the  general  or  local  conditions 
may  lead  to  the  disappearance  of  the  cedema  which  had  developed.  This  theory  harmonises  best 
with  experience  at  the  bedside,  for  there  is  no  doubt  that  many  cases  of  slight  cedema  are 
recoverable. 

Acute  CEdema.^ — All  the  causes  which  produce  chronic  oedema  when  they 
act  slowly  or  operate  for  a  long  time  may  produce  acute  cedema  if  they  act 
rapidly ;  but  when  oedema  develops  gradually,  gravity  comes  into  play  and  leads 
to  hypostatic  cedema ;  when  it  develops  rapidly,  gravity  has  not  the  same  effect, 
and  the  oedema  is  more  often  general. 

Acute  suffocative  pulmonary  oedema  is  discussed  under  the  heading  of 
Suffocative  Catarrh  {q.v.,  p.  358). 

■  The  causes  of  acute  oedema  may  be  roughly  classified  in  the  following  way : — 

1.  Acute  inflammation.  5.  Certain  poisons. 

'2.  Acute  collateral  fluxion.  6.  Hyperpyrexia. 

3.  Sudden  mechanical  obstruction  to  the  vessels.  7.  Acute  nephritis. 

4.  Acute  fevers.  8.  Paracentesis  thoracis. 

Most  of  these  causes  have  been  spoken  of  as  producing  acute  congestion,  but, 
as  stated,  acute  congestion  is  always  attended  with  exudation  if  it  lasts  long 
enough.  Indeed,  clinically  the  term  acute  congestion  is  applied  to  cases  in  which 
some  exudation  has  occurred,  but  without  copious  expectoration,  and  oedema  is 
often  reserved  for  those  cases  in  which  there  is  profuse  expectoration.  It  is 
obvious  that  the  distinction  is  purely  artificial. 

Taking  profuse  expectoration  of  a  watery  fluid  as  the  clinical  criterium  of 
acute  oedema  (the  pathological  criterium  it  certainly  cannot  be),  the  affection  is 
very  rare,  chiefly,  no  doubt,  because  most  patients  die  before  expectoration  occurs  ; 
in  other  words,  because  the  patients  have  not  the  strength  to  cough  the  fluid  up, 
and  die  sufibcated  by  it. 

Acute  inflammatory  cedema  may  be  local  or  general,  primary  or  secondary. 

If  general,  it  cannot  be  distinguished  from  acute  capillary  or  suffocative 
bronchitis,  and,  like  it,  is  often  rapidly  fatal.  If  local  and  primary,  it  cannot  be 
distinguished  from  the  inflammation  of  which  it  is  only  the  intermediate  stage. 

Acute  collateral  fluxion. — Acute  cedema  may  develop  as  a  secondary  affection 
in  the  course  of  acute  inflammation  of  the  lungs  as  the  consequence  of  collateral 
fluxion.  The  signs  are  those  of  acute  bronchitis  in  the  rest  of  the  lung.  They 
develop  rapidly  and  are  of  serious  import.  It  is  a  grave  condition  at  all  times, 
even  if  it  involve  only  the  rest  of  the  affected  lung,  but  when  it  attacks  the 
opposite  or  sound  lung  as  well  it  is  almost  invariably  fatal.  The  gravity  of  the 
signs  of  bronchitis  when  associated  with  pneumonia  varies  according  as  it  precedes 
or  follows  the  pneumonia.  In  the  former  case  it  aggravates  the  pneumonia  only, 
but  in  the  latter  it  indicates  functional  breakdown  of  the  lungs,  and  is,  with 
hardly  an  exception,  fatal. 

Another  form  of  acute  collateral  fluxion  occurs  as  the  result  of  sudden 
mechanical  obstruction  to  the  vessels,  as  in  thrombosis  of  the  main  pulmonary 
veins,  or  of  embolism  or  thrombosis  in  many  vessels  of  the  lung. 

Acute  fevers,  hyperpyrexia,  and  certain  poisons  act,  no  doubt,  chiefly  by 
causing  rapid  failure  of  the  heart.  Their  action  has  already  been  considered 
when  speaking  of  the  causes  of  acute  congestion. 

In   acute  nephritis,  again,  it  is  probable  that  many  cases  are   due  to 

'  Acute  cedema  has  been  called  apoplexia  pulmonum  serosa  (Stickfluss),  in  contradistinction 
to  apoplexia  pulmonum  vascularis,  which  is  the  name  suggested  for  acute  congestion. 
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cardiac  failure,  but  others  may  be  referred  to  toxic  causes  {urcKmia)  or  to  the 
same  causes  which  produce  general  anasarca.  Acute  CDclenia  is  a  rare  complica- 
tion in  any  form  of  Bright's  disease,  although  chronic  oedema  is  common  enough 
in  the  later  stages. 

During  the  administration  of  cether  as  an  anaesthetic,  profuse  discharge  of 
muco-serous  fluid  occasionally  gives  rise  to  alarming  symptoms  and  seems  to 
threaten  life  from  suffocation.  It  is  not  often,  however,  that  the  patients  die 
of  it,  and  it  is  probable  that  this  discharge  comes  rather  from  the  air-tubes  than 
from  the  vesicle. 

Albuminous  expectoration. — One  of  the  most  remarkable  and  interesting 
forms  of  oedema  is  met  with  occasionally,  during  or  immediately  after  paracentesis 
thoracis  (bronchorrhaia  serosa).  It  is  a  rare  event,  and  hardly  occurs  in  more 
than  a  fraction  per  cent,  of  paracentesis  cases. 

Though  there  is  an  extremely  copious  discharge  of  clear  fluid,  it  is  attended 
with  much  less  grave  symptoms  than  its  amount  would  lead  one  to  expect,  and 
is  hardly  ever  fatal.  This  is  due  to  the  fact  that  it  comes  entirely  from  one 
lung  and  not  from  both.  It  is  usually  attributed  to  the  rapid  expansion  of  the 
lung  which  has  been  long  compressed,  the  blood-vessels  becoming  suddenly 
distended  with  blood  and  exudation  resulting.  If  this  be  the  explanation,  it  is 
difficult  to  understand  why  it  does  not  more  frequently  occur.  I  have  performed 
paracentesis,  and  seen  it  performed,  under  all  sorts  of  conditions  and  in  all  sorts 
of  ways  ;  the  fluid  being  removed  very  rapidly  or  very  slowly  ;  under  considerable 
suction  or  with  hardly  any  suction  at  all ;  in  cases  where  the  lungs  have  been 
bound  down  by  extensive  adhesions,  or  where  they  were  free  to  expand  without 
hindrance ;  yet  I  have  seen  this  profuse  discharge  in  one  or  two  cases  only,  and 
in  these  I  could  find  no  satisfactory  explanation  of  its  occurrence. 

In  anotlier  case  of  my  own  the  patient  was  a  faii'ly  healthy  young  man  with  a  large  effusion 
of  no  long  standing.  The  paracentesis  was  performed  in  the  usual  way  with  very  little  suction 
The  operation  was  completed  without  the  occurrence  of  any  special  symptoms,  but  \vithin  a  few 
minutes  the  discharge  began  and  lasted  for  two  hours,  during  which  time  about  two  and  a  half 
pints  of  clear  watery  fluid  were  expectorated  without  any  difficulty,  and  without  any  grave 
symptoms  or  urgent  dyspnoea.  It  came  entirely  from  the  recently  expanded  lung,  and  ceased 
almost  as  suddenly  as  it  began.    The  patient  made  a  rapid  and  good  recovery. 

An  interesting  case,  which,  however,  comes  into  a  different  category,  has  been  recently  pub- 
lished by  Dr.  Calvert,  in  which  nearly  a  fortnight  after  paracentesis  a  serous  discharge  com- 
menced and  lasted  for  nearly  four  months,  in  the  end  ceasing  gradually  and  the  jiatient  making  a 
good  recovery.  The  fluid  came  from  the  upper  parts  of  the  lung  on  the  affected  side.  Calvert 
suggests,  as  seems  most  probable,  that  it  was  due  to  adhesions,  which,  as  the  lung  expanded, 
compressed  the  pulmonary  veins  coming  from  the  upper  lobe. 

Treatment. — The  general  treatment  of  acute  oedema,  as  of  acute  congestion, 
will  vary  with  the  cause.  But  whatever  this  may  be,  where  the  symptoms  are 
urgent  the  heart  shows  signs  of  rapid  failure,  and  thus  both  cardiac  and  general 
stimulants  will  be  required,  while  the  rapidly-increasing  cyanosis  suggests  the 
mechanical  relief  of  the  congestion  either  by  dry-cupping  or  ventesection.  If 
dry  cups  to  the  back  of  the  chest  prove,  as  they  probably  will,  ineffectual,  the 
question  of  bleeding  arises.  Bleeding  with  the  object  of  relieving  the  lungs  and 
the  distended  right  side  of  the  heart  is  not  a  method  of  treatment  to  be  played 
with.  It  must  be  free  or  not  at  all.  Twenty  or  thirty  ounces  of  blood  at  least 
must  be  rapidly  removed,  and  the  advisability  of  such  active  treatment  will 
have  to  be  determined  by  the  consideration  whether  the  general  strength  of  the 
patient  is  such  as  to  stand  the  loss  of  so  large  an  amount  of  blood.  In  some  cases 
bleeding  is,  however,  obviously  the  only  resource,  and  its  risks  must  be  faced.  1 
can  recall  several  desperate  cases  in  which  timely  bleeding  has  had  fortunate 
results,  even  when  success  seemed  hardly  to  be  hoped  for. 
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ACUTE  INFLAMMATION  OF 
THE  LUNG. 

The  acute  inflammatory  consolidations  of  the  lung  called  pneumonia  fall  into 
two  broad  groups — in  the  one  the  consolidation  forms  a  single  mass  often  of  con- 
siderable extent ;  in  the  other  the  consolidations  are  numerous,  small,  and  widely 
disseminated. 

The  former,  because  it  involves  usually  the  whole  of  a  lobe,  or  more,  is  called 
lobar  pneumonia;  the  latter,  from  its  irregular  distribution,  is  called  patchy,  or 
disseminated,  and,  becaxise  it  usually  involves  the  terminal  bronchi  and  the 
corresponding  groups  of  vesicles,  lobular. 

As  these  two  groups  stand  in  correlation  with  other  marked  pathological  and 
clinical  peculiarities,  they  form  a  useful  and  natural  classification ;  yet  it  is 
obvious  that  the  classification  must  not  be  pressed  too  far,  as  there  will  be 
many  cases  which  it  will  be  difficult  to  assign  to  their  proper  category. 

A  more  scientific  and  accurate  classification  would  be  based  upon  the 
pathogenic  organisms  which  have  excited  the  inflammation,  and  thus  we  might 
have  pneumonia  caused  by  pneumococci,  streptococci,  staphylococci,  Friedlander's 
bacillus,  the  bacilli  of  tubercle,  anthrax,  and  those  of  putrefactive  processes, 
etc.,  and  it  may  be  that  we  shall  in  time  be  able  to  recognise  these  difterent 
forms  by  their  clinical  peculiarities,  but  at  present  science  has  not  advanced 
so  far. 

Accepting  the  classification  into  lobar  and  lobular  as  useful,  so  far  as  it  goes, 
we  must  recognise  at  the  outset  that  either  of  these  forms  of  pneumonia  may  be 
produced  by  various  pathogenic  organisms,  and,  again,  that  the  same  pathogenic 
organism  under  certain  circumstances  may  produce  either  form  of  pneumonia ; 
in  other  words,  that  lobar  pneumonia,  though  commonly  caused  by  the  pneumo- 
coccus,  may  occasionally  be  due  to  other  pathogenic  organisms,  and  that  pneumo- 
cocci, though  commonly  producing  lobar  pneumonia,  may  under  certain  circum- 
stances produce  the  lobular  form. 


37.  ACUTE  PNEUMONIA,  CROUPOUS  PNEU- 
MONIA, LOBAR  PNEUMONIA,  PLEURO- 
PNEUMONIA. 

This  is  the  common  form  of  acute  idiopathic  inflammation  of  the  lune  in 
the  adult,  ^ 

iETIOLOGY.— Lobar  pneumonia  is  one  of  the  most  widely  extended  as  well 
as  one  of  the  most  fatal  diseases.  It  is  distributed  over  the  face  of  the  whole 
globe,  and  there  is  no  climate  or  race  which  is  free  from  it. 

Frequency.— Its  frequency  is  very  great.  It  is  said  to  constitute  3  per  cent, 
of  all  diseases  and  6  per  cent,  of  all  medical  diseases,  and  to  account  for  6-6  per 
cent,  of  all  the  deaths  in  the  one  case  and  12-7  per  cent,  in  the  other.  Hirsch 
states  that  the  average  mortality  from  pneumonia  is  not  less  than  1-5  to  2-3  per 
1000  persons  living. 

17 
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Copenhagen  ^  statistics  give  the  incidence  rate  for  pneumonia  as  6  "2  per  1000  living,  and  the 
death-rate  as  1  '2.  The  number  of  cases  occurring  in  the  Austrian  army  for  ton  years  averaged 
1"14  per  cent,  per  annum;  in  the  Prussian  army  for  seven  years  1-15  per  cent.,  but  the 
morbidity  varies  much  in  different  years.  Thus  it  was  0'93  per  cent,  in  1878-9  and  1"55 
in  1874. 

The  statistics  of  St.  Bartholomew's  Hospital  ^  show  that  in  the  six  years  1881-6  pneumonia 
formed  5  per  cent,  of  all  the  medical  cases  admitted  into  the  wards,  and  caused  6  per  cent,  of  the 
total  medical  deaths,  while  of  the  respiratory  diseases  alone  it  constituted  26  per  cent,  and 
caused  21  per  cent,  of  the  deaths. 

These  years  were  selected  as  being  before  the  prevalence  of  influenza. 

Seasons. — The  frequency  varies  a  good  deal  in  different  places,  and  in  the 
same  place  at  different  times,  but  in  all  places  alike  it  is  most  prevalent  at  the 
breaks  of  the  year,  and  in  this  respect  runs  to  some  extent  parallel  with 
bronchitis.  In  this  country  and  in  the  western  parts  of  Europe  the  winter  and 
spring  are  the  seasons  of  greatest  prevalence,  about  two-thirds  of  all  the  cases 
occurring  in  this  half  of  the  year,  the  remaining  third  being  nearly  equally 
divided  between  the  other  two  quarters. 

The  cases  of  pneumonia  '  occurring  in  London  in  the  year  1893  were  thus  grouped : — 

January  to  March,       ...  30  per  fortnight. 

April,  May,  and  June,  .       .       .  62  ,, 

July  to  October  21st,    .       .       .  27i 

Remaining  ten  weeks,  .       .       .  16  ,, 


The  following  statistics  are  given  by  Seitz  for  Munich,  by  Jiirgensen  *  for  six  large  German 
towns,  and  by  Sturges  °  for  Westminster  Hospital : — 


Winter, 
Spring, 
Summer, 
Autumn, 


Seitz. 

32*2  per  cent. 
36-8  ,, 
15-3  „ 
15-7  „ 


Jiirgensen. 

33  "1  per  cent. 
33-1  „ 

16-  1     „  , 

17-  7  „ 


Sturges. 

30  per  cent. 
34  „ 

14  „ 
22  ,. 


It  is  impossible  to  avoid  connecting  the  prevalence  of  pneumonia  at  these 
seasons  with  the  violent  changes  of  temperature  so  common  then,  and  this 
conclusion  is  supported  by  the  close  relation  which  exists  in  respect  of  the 
influence  of  season  between  pneumonia  and  bronchitis;  but,  as  Longstaff  has 
shown,  although  the  mortality  curves  of  bronchitis  and  pneumonia  establish  the 
general  relationship  between  these  two  diseases,  there  are  minor  variations  in 
them  which  indicate  variations  in  their  causation,  and  this  is  confirmed  by  the 
fact  that  the  greatest  prevalence  of  pneumonia  falls  at  a  rather  later  period  than 
that  of  bronchitis,  bronchitis  being  most  frequent  in  January  and  February,  and 
pneumonia  in  March,  April,  or  May. 

Beyond  the  cold  winds,  dampness,  and  changes  peculiar  to  this  season, 
other  meteorological  conditions  are  without  influence. 

It  has  been  suggested  that  pneumonia  stands  in  relation  to  the  level 
of  the  subsoil  water,  becoming  prevalent  when  the  level  is  low  and  thus 
following  a  period  of  diminished  rainfall.  The  evidence  is  not  conclusive, 
but  we  may  perhaps  bring  into  this  connection  the  instances  in  which 
outbreaks  of  pneumonia  have  followed  the  drying  up  of  marshes  in  the 
spring  and  summer." 


>  Virch.  Jahrb.,  1888,  i.  332. 

3  Herringham,  JB.  M.  J.,  12th  May  1894. 

"  Loc.  cil. 


s  Ibid.,  1884,  562. 

*  Bayr.  Artzl.  Inlell.  Bl.,  No.  33,  1884. 
«  Tham,  Virch.  Jahrb.,  1886,  ii.  120. 
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Simple  exposure  to  cold  or  even  severe  weather  does  not  of  itself  increase  the 
liability  to  pneumonia,  for  those  suffer  least  who  live  most  in  the  open  air.  Thus 
sailors  are  said  to  be  less  liable  at  sea  than  at  home,  and  soldiers  m  the  field 
than  in  garrison,  and  pneumonia  is  undoubtedly  more  prevalent  among  the 
urban  than  among  the  rural  population.  These  facts  tend  to  disprove  the 
statement  frequently  made  that  pneumonia  is  quite  as  likely  to  attack  the 
robust  as  the  weakly.  It  is  true  that  the  robust  often  succumb,  but  it  is  also 
generally  true  that  even  the  robust  have  not  been  in  their  usual  health  just 
before  their  attack.     Thus  pneumonia  often  follows  a  period  of  overwork, 
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BRONCHITIS  Weekly  Average  219    PNEUMONIA— 86  PHTHISIS-  ^62 


Fig.  57. 

Weekly  deaths  from  broncMtis  and  pneumonia  in  London  (Longstaif, 
statistical  enquiries).  The  grey  shaded  areas  indicate  mean 
weekly  temperatures  below  50°  F.  The  black  indicate  mean 
temperatures  below  40°  F. 


fatigue,  or  worry,  and  is  not  uncommon  in  the  depression  which  follows  an 
accident  or  confinement  within  doors,  and  this  without  any  other  assignable 
cause  than  the  general  ailing  produced  in  these  ways. 

Pneumonia  is  stated  to  have  increased  greatly  in  frequency  of  recent  years. 
This  appears  to  be  the  case  in  America  judging  from  recent  statistics,  which 
show  an  increase  of  from  7  per  cent,  of  the  total  mortality  in  1870  to  15  per 
cent,  in  1903  and  19  5  per  cent,  in  1904.  For  this  country  the  Registrar- 
General's  Reports  show  an  increase  of  mortality  for  pneumonia  since  1891,  but 
this  has  been  commonly  referred  to  the  effect  of  influenza,  and  that  this  is  so 
the  following  curves  prove : — 
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Table  showing  Moktaltty  Cubve  of  Pneumonia  and  Influenza  from  tub 
Year  1889  to  1905  inclusive,  oonstruotbd  from  IIegistrar-Genbral's 
Returns. 
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Fig.  57a. 

Black  line  =  pneumonia. 
Dotted  line  =  influenza. 


The  mortality  of  pneumonia  per  1,000,000  living — 

1861-1870  =  1089 
1871-1880  =  1004 
1880-1890  =  1006 
1891-1906  =  1227  /  ,044 
1901-1906  =  1277  \ 

Starting  with  1000  as  base  line  for  pneumonia  in  1889,  and  with  influenza 
0,  the  mortality  curves  for  pneumonia  and  influenza  are  seen  to  be  closely 
similar.  If  it  is  fair  to  argue  from  the  mortality  to  the  general  frequency,  it 
follows  that  there  has  been  in  this  country  no  increase  of  recent  years  in 
pneumonia  other  than  influenza  would  account  for. 

The  statistics  of  St.  Bartholomew's  Hospital  show  a  larger  increase  than  this, 
but  it  is,  I  think,  due  to  the  fact  that,  owing  to  the  increased  facihties  of  communi- 
cation during  recent  years,  the  hospital  has  drawn  its  cases  from  a  wider  area. 

Sex. — Men  are  attacked  more  frequently  than  women,  in  the  proportion  of  at 
least  2  to  1. 

The  statistics  of  St.  Bartholomew's  Hospital  for  nine  years  show  660  men  to  265  women,  a 
ratio  of  2-5  to  1,  and  the  Collective  Investigation  Records  give  a  ratio  of  2'1  to  1,  but  Bary, 
analysing  23,000  cases,  obtains  a  still  higher  ratio,  viz.,  3-6  to  1.    Jurgensen  states  that  with 
advancing  age  the  difference  between  the  sexes  becomes  less  marked  and  finally  reversed,  but. 
the  statistics  at  St.  Bartholomew's  Hospital  do  not  bear  this  out. 

1  Viert.  Jahrbr.f.  gcrichtl.  Med.,  N.F.,  xxxix.  104. 
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^(76.— No  age  escapes,  but  the  general  impression  is  no  doubt  correct  that 
pneumonia  is  most  frequent  in  early  middle  life.  In  little  children,  before  2 
or  even  up  to  5  years  of  age,  pneumonia  is  most  commonly  of  the  catarrhal 
form,  but  the  difficulties  of  diagnosis  makes  the  statistics  for  these  ages  some- 
Avhat  unreliable,  and  it  not  rarely  happens  that  a  case  which  has  been  diagnosed 
as  croupous  pneumonia  during  life  turns  out  after  death  to  be  catarrhal. 


The  following  figures  are  obtained  from  an  analysis  of  925  cases  at  St.  Bartholomew's 
Hospital.    For  simplicity  they  are  calculated  out  in  percentages  :— 

From  30  to  40  years  =  13-7 
„  40  „  50  „  =10-0 
..    50  „  60    „   =  0-3 


Under  5  years=ll"6 
From  5  to  10  =11-5 
„    10  „  15    „  =10-0 
„    15     20    „  =15-6 
„    20  „  30    „  =23-5 


Over  60  =01 


These  figures  show  that  pneumonia  rises  rapidly  in  frequency  up  to  the  age 
of  30,  and  then  declines  rapidly  again,  but  it  must  be  borne  in  mind  that  the 
decline  is  not  so  great  as  it  seems,  for  the  number  of  persons  living  at  these  ages 
becomes  also  rapidly  less.  _ 

The  specific  fevers,  notably  measles,  diphtheria,  and  enteric,  are  often  said  to 
increase  the  liability  to  pneumonia,  but  it  is  really  doubtful, whether  pneumonia 
is  more  frequent  after  these  fevers  than  after  ill-health  in  any  way  produced. 
With  influenza  the  case  is  different,  for  there  is  no  other  disease  which  has 
anything  like  the  same  effect  upon  the  frequency  and  fatality  of  pneumonia. 
This  will  be  referred  to  again  later. 

Of  the  exciting  causes,  that  most  popularly  given  is  chill,  but  patients  often 
do  not  distinguish  the  rigor  and  chills  with  which  the  attack  begins  from  the 
chilliness  duelio  exposure  to  cold.  According  to  Jiirgensen,  pneumonia  does  not 
follow  a  chill  due  to  exposure  to  cold  in  more  than  about  12  per  cent,  of  all  cases. 

Where  the  attack  is  referred  to  emotion,  fright,  strain,  and  other  indefinite 
causes,  the  association  is  clearly  accidental. 

The  relation  in  which  pneumonia  stands  to  inflammation  adjacent  to  the 
lungs,  to  injury,  to  pulmonary  congestion,  embolism  and  infarcts,  to  tuberculosis 
and  other  general  diseases,  will  be  considered  in  other  places. 


THE  BACTERIOLOGY  OF  PNEUMONIA. 

Historical  Review. — To  Klebs^  belongs  the  credit  of  initiating  research  in  this  direction. 
He  described  in  3  877  a  round  mobile  micrococcus  as  present  in  the  lungs,  sputum,  and 
blood  of  pneumonic  patients.  In  1881  Eberth^  described  another  similar  but  ditierent 
micrococcus,  and  in  1882  Koch  discovered  still  another  which  had  an  oval  form.  It  was 
Friedlander's^  investigations,  however,  in  1882  that  fixed  attention  on  the  subject.  He  dis- 
covered the  peculiar  microbe  which  goes  by  his  name,  and  was  successful  in  its  cultivation 
and  inoculation,  though  the  pneumonia  produced  was  disseminated  in  patches  and  not  lobar. 
His  observations  were  for  the  time  regarded  as  conclusive,  until  the  appearance  in  1884  of  the 
work  of  Fraenkel  and  Weichselbaum.^  Fraenkel  described  another  microbe  which  proved  to  be 
much  more  frequent  in  pneumonia  than  that  of  Friedlander.  Of  this  also  successful  cultivations 
and  inoculations  were  made.  Lastly,  Klein, «  in  1890,  in  a  peculiar  outbreak  of  pneumonia 
found  a  new  and  entirely  different  bacillus  from  those  hitherto  described.'? 


'  Arch.  f.  exp.  Path.,  1877,  vol.  iv.  ^  B.  Arch.  f.  klin.  Med.,  1881. 

3  Virch.  Arch.,  1882.  •*  Vcrh.  d.  Fer.f.  inn.  lied.,  1885. 

°  Wien.  med.  Jahrh.,  1S86. 

»  .Supplement  to  18th  Ann.  Rep.  of  Loc.  Gov.  Bd.,  1888-9,  p.  323. 

"  Cf.  for  literature  of  subject,  Mendelssohn,  Zeilsch.f.  klin.  Med.,  1884.  Charcot,  Medicine, 
1893.  Sternberg,  Lancet,  1889,  i.  370.  Cornil  and  Babes,  Lcs  Bactiries.  Ziegler,  Pathol. 
Anal.,  1890. 
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The  investigations  of  Weichselbaum  and  others  showed  that  though  the 
pneumococcus  was  by  far  the  commonest  microbe,  yet  it  was  not  the  only  one. 

Thus,  out  of  124  oases  the  pneumococcus  was  found  in  94,  the  pneumo-bacillus  in  9,  and  in 
the  remaining  21  some  other  germ,  e.g.,  streptococcus,  staphylococcus,  etc.  Wolf  found  the 
pneumococcus  in  66  out  of  70  cases,  and  Netter  in  75  per  cent. 

Since  then  Netter  and  Kleraperer,^  examining  the  juice  obtained  by  a  needle  puncture  from 
the  lung  during  life,  in  82  and  21  cases  respectively,  found  the  pneumococcus  in  every  one. 

Recently  Howard''  found  it  in  88  per  cent,  and  Borand*  in  95  per  cent. 

We  may  conclude,  therefore,  that  though  the  pneumococcus  is  the  patho- 
genic organism  of  the  ordinary  or  idiopathic  croupous  pneumonia,  many  other 
organisms  also  can  excite  an  acute  inflammatory  infection  of  the  lung,  which 
so  far  we  have  no  clinical  means  of  distinguishing  from  pneumococcus  pneu- 
monia, e.g.,  the  pneumo-bacillus,  Streptococcus  pyogenes.  Staphylococcus  pyo- 
genes aureus,  Bacillus  tuberculosis.  Bacillus  anthracis,  the  influenza  bacillus,  the 
typhoid  bacillus,  even  the  gonococcus  and  the  malaria  parasite,^  and  possibly 
many  others. 

Perhaps  the  peculiar  course  which  many  cases  of  pneumonia  run  may 
depend  upon  the  nature  of  the  infecting  germ  or  upon  some  mixed  infection, 
and  some  day  we  shall  be  able  to  recpgnise  these  diff'erent  forms  of  pneumonia 
by  their  clinical  signs,  but  at  present  science  has  not  progressed  so  far. 

In  76  cases  ^  of  pneumonia  the  pneumococcus  was  found  associated  with  other  germs  \vith 
the  following  frequency  : — 

With  Staphylococcus  aureus  25  times,  alone  in  20. 

With  Streptococcus  in  3. 

With  Friedliinder's  bacilhis  in  2. 
With  Streptococcus  pyogenes  9  times,  alone  in  5. 

With  Staphylococcus  in  3. 

With  Friedlander's  bacillus  in  1. 
With  Friedlander's  bacillus     7  times,  alone  in  4. 

The  two  most  important  and  best  known  microbes  of  pneumonia  are  those  of 
Friedlander  and  Frankel,  called  respectively  the  Bacillus  and  Diplococcus  pneu- 
moniae, and  of  these  a  short  account  may  be  given. 

Baeillus pneumoniae  (Friedlander's  bacillus). — This  was  originally  described  by  Friedlander^ 
as  a  coccus  owing  to  the  rarity  of  the  bacillus  form  in  the  lung.  These 
microbes  were  found  in  the  hepatised  parts,  and  more  in  the  red  than  in 
rs  the  gray  ;  frequently  in  the  lymphatics,  and  in  one  case  they  were  so 

(Ij      numerous  in  the  capillary  blood-vessels  as  to  produce  a  varicose  condition. 
I0^t\^       They  were  also  found  *  in  the  pleuritic  exudation  as  well  as  in  the  pericardial 
rA         and  other  inflammatory  complications  of  pneumonia.    They  occur  singly, 
^  in  pairs,  chains  or  colonies,  and  are  surrounded  by  a  capsule  which  forms 

Fig.  58.  a  common  sheath  round  the  groups.    The  capsule  is  a  hyaline  mucin-like 

Bacillus     pneu-      substance,  soluble  in  alkalis  and  insoluble  in  acetic  acid.    When  treated  by 
monife  ( -I-  500)     Gram's  method  the  bacilli  do  not  retain  the  stain,  in  this  respect  diflering 
(Friedlander).      from  the  diplococcus,  which  does.    They  grow  readily  on  nutrient  gelatine, 
at  ordinary  temperatures,  and  form  a  glistening  porcelaiu-white  button- 
shaped  culture,  but  in  this  condition  they  do  not  develop  capsules. 
Needle  cultivations  produce  a  "nail-culture,"  which,  however,  is  not  characteristic  of  this 
bacillus  only.    They  may  also  be  grown  upon  potato.    Rabbits  are  refractory  to  inoculation. 
Mice  develop  a  disseminated  pneumonia ;  they  die  in  eighteen  to  thirty  hours,  and  in  the 
exudation  as  well  as  in  the  blood  the  capsulated  bacillus  is  found. 

Gomptes  Bendus  hebdom.  de  la  Soc.  dc  Biol.,  1887. 
2  Ann.  de  VInstitut  Pasteur,  ii.  8,  1888.  '  Amer.  Med.,  Oct.  28,  1905. 

*  Med.  Rec,  Dec.  1903.  *  Burgess,  Ind.  Med..  Oaz.,  Apr  1907. 

«  Netter,  Charcot,  Mdd.,  1898.    Cf.  also  Kreibich,  quoted  B.  M.  J.,  epitome,  Sept.  12,  1896. 
»  Virch.  Arch.,  1882.    Fortsehr.  d.  Med.,  1883,  i.  715  ;  1884,  ii.  333. 
8  Cf.  Ziegler,  I.e. 
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2)i«ZococcMs»7!«mom^(Frankel'sdiplococcus).— This  was  discovered  by  FrankeP  in  1884, 
and  fully  described  by  him  and  Weichselbaum.'-'    It  is  an  oval-  or  lancet-shaped  micrococcus, 
sometimes  naked,  but  at  other  times  surrounded  by  a  gelatinous  capsule.    It  usually  occurs  in 
pairs  but  may  be  in  chains  or  colonies,  or  even  singly.    It  is  found  not  only  in  the  consolida- 
tion and  in  the  sputum,  but  also  in  the  various  inttammatory  lesions  complicating  pneumonia, 
e  g    in  pleurisy,  pericarditis,  peritonitis,  meningitis,  otitis,  also  in  endocarditis  and  nephritis  as 
weU  as  in  inflamed  tissues  in  the  throat,  neck,  and  mediastinum,  and  even  in  the  conjunctiva 
and  in  the  nose.    It  has  also  been  found  in  the  splenic  tissue  and  in  the 
blood.    It  is  very  common  in  healthy  saliva,  and  is  identical  with  the  C5N("Vft 
organism  described  by  Pasteur,  and  named  by  Sternberg  Micrococcus 
lanceolatus  Pastcuri.     It  is  probably  the  same  as  that  previously        ^'•i  ,g) 
described  by  Talamou,  but  by  him  confounded  with  Friedlander's 

organism.  i     t    ■    j-m    14.  r 

The  diplococcus  stains  readily  with  Gram's  method.    It  is  dimcult  ot 
cultivation,  and  will  not  grow  at  all  on  potato  nor  on  gelatine  at  the  Fig  59. 

ordinary  temperature.    On  agar-agar  and  blood  serum  it  grows,  but  not     Diplococcus  pneu- 
freely,  at  a  temperature  of  22°  C.  (71 -e"  F.) ;  best,  however,  at  the  body        i^xom^R  {Frankel) 
temperature,  and  forms  on  the  surface  tender,  transparent,  glistening        (  +  50O). 
dew-drop  colonies  resembling  the  moisture  deposited  on  a  cover-glass. 
The  presence  of  the  capsule  seems  to  depend  in  some  measure  upon  the 

mode  of  growth— thus  on  solidified  serum  or  in  broth  there  is  a  distinct  capsule,  but  on  nutritive 

gelatine  there  is  none.  .  1 .  ■  1  •     ^    i  • 

Inoculation  succeeds  in  rabbits,  guinea-pigs,  and  mice,  the  organisms  multiplying  treeiy  m 
the  blood  and  serous  cavities.  Pneumonic  consolidation  is  sometimes  produced  with  hemor- 
rhagic efiFusion  into  the  pleura.  Kabbits  are  extremely  susceptible  to  this  organism,  and  die  m 
from  thirty-six  to  forty-eight  hours  with  the  symptoms  of  septicaemia. 

The  microbes  lose  their  viralence  very  rapidly  if  exposed  to  the  air,  or  if  cultivated  on 
mUk,  or  on  agar-agar  and  blood  serum,  at  a  temperature  of  42°  C.  (108°  F.)  for  one  or  two  days  ; 
in  fact,  in  artificial  cultures  of  all  kinds.  v  1,4.  •+ 

The  vitality  of  the  pneumococcus  is  low.  At  room-temperature  and  in  a  strong  light  it 
cannot  live  more  than  five  days,  in  the  dark  it  may  live  eleven  days,  at  0°  C.  temperature  and 
in  the  dark  for  thirty- five  days.  i  ,        -n  j  • 

In  moist  sputum  the  average  life  is  two  weeks.  Linen  moistened  with  sputum  will  ai"y."i  ^ 
few  hours,  and  if  then  shaken  will  produce  infected  dust.  The  pneumococcus  in  dust  dies  rapidly ; 
in  the  dark  it  may  survive  four  hours,  but  in  sunlight  or  diffused  light  it  dies  in  one  hour  or  less. 

In  the  form  of  spray  suspended  in  the  air  (as  might  result  from  coughing  or  sneezing)  it 
becomes  innocuous  in  an  hour  and  a  half  or  less,  and  often  in  a  few  minutes  only. 

The  risk  of  infection  from  the  sick  to  the  healthy  is  thus  very  small,  and  must  be  confined 
to  those  in  direct  contact  with  the  patient.^ 

Virulent  pneumococci  are  frequently  found  in  the  saliva,  pharynx,  and  even  larger  air-tubes 
of  perfectly  healthy  persons.  If  then  the  pneumococcus  is  so  easily  destroyed  outside  the 
body,  whence  does  it  come  ?— for  it  can  hardly  be  derived  from  man.  Again,  does  the  germ 
gain  access  to  the  lungs  through  the  air-tubes  only,  or  in  some  other  way  1.  Calmette  and  others 
suggest  that  infection  is  from  the  intestines,  through  the  lymphatics.* 

Similar  diplococci,  except  that  tliey  are  of  larger  size,  have  been  found  m  the  pleuro- 
pneumonia of  horses,  a  disease  which  is  eminently  contagious  (Mendelssohn).^ 

Epidemic  Pneumonia. — The  occurrence  of  pneumonia  in  widespread 
epidemics  or  in  local  outbreaks  due  to  apparent  infection  assumes  fresh  impor- 
tance now  that  the  bacterial  origin  of  pneumonia  is  established. 

Most  of  our  information  6  on  this  subject  dates  from  the  last  twelve  or  fifteen 
years,  and  consists  chiefly  of  accounts  of  local  outbreaks  of  the  disease  which 
have  been  called  epidemics.  Of  epidemics  of  pneumonia  in  the  sense  in  which 
that  term  is  applied  to  such  diseases  as  small-pox  or  scarlet  fever  we  have  no 
recent  instance.    The  descriptions  of  the  old  epidemics  of  pneumonia  fever  are  too 


1  L.c,  and  Zeitsch.f.  klin.  Med.,  x.,  Hft.  5  and  6,  1836. 

2  L.c,  and  Wien.  med.  Bit.,  1887,  Nos.  10-14. 

»  Journ.  ofExper.  Med.,  1905.  *  Bull.  d.  Sac.  d.  Biolog.  de  Paris,  July  7,  1905. 

"  Mendelssohn,  Zeitsch.  f.  klin.  Med.,  vii.  178. 

8  The  most  important  references  on  this  part  of  the  subject  are  the  following  :— Mendelssohn, 
Zeitsch.f.  kl.  Med.,  1884.  Sturges  and  Couplaiid,  Pneumonia.  Coll.  Inv.  Rep.  Netter,  Arch, 
g&n.  de  Mid.,  May  1888.    Flugge,  Micro-organismen. 
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vague  to  be  of  much  value  nowadays,  and  in  all  probability  they  were  really 
epidemics  of  some  other  disease,  such  as  influenza  or  typhoid  fever,  in  which 
respiratory  complications  were  unduly  frequent.  Thus  in  1847  pneumonia  was 
remarkably  prevalent  in  Europe  and  America,  so  that  out  of  nineteen  places  in 
Europe  which  had  a  continuous  mortality  record  for  twenty-one  years,  the  pneu- 
monia mortality  reached  its  maximum  in  twelve,  being  very  high  in  the  rest,  but 
not  reaching  its  actual  maximum  until  the  following  year ;  but  this  was  the  very 
time  that  influenza  prevailed,  being  indeed  the  last  great  epidemic  of  that  disease 
until  that  of  1890  and  1891,  when  the  same  remarkable  prevalence  of,  and  mortality 
from,  pneumonia  was  observed.  In  the  same  way  the  occurrence  of  influenza 
deprives  of  much  of  its  value  the  epidemic  of  pneumonia  in  Iceland  recorded  by 
Hjaltelin,!  and  frequently  quoted  by  writers.  Other  so-called  epidemics  of  pneu- 
monia have  also  been  associated  with  the  prevalence  of  typhoid  fever,  and  I  do 
not  know  of  any  widespread  outbreak  which  can  be  regarded  as  one  of  pneu- 
monia simply. 

What  are  usually  spoken  of  as  epidemics  of  pneumonia  are  almost  entirely 
local  outbreaks  of  limited  extent,  restricted  to  a  district,  a  town,  a  village,  a 
group  of  houses,  a  street,  or  a  large  building.  In  all  cases  alike  the  mere  occur- 
rence of  many  cases  in  the  same  locality  is  no  evidence  by  itself  that  the  affec- 
tion is  transmitted  directly  from  the  sick  to  the  healthy,  but  may,  with  at  least 
equal  probability,  be  explained  as  the  result  of  some  common  cause.  Many  of 
these  outbreaks  can,  without  doubt,  be  traced  to  sanitary  defects.  Indeed,  so 
close  is  the  connection  with  insanitary  conditions,  that  the  name  pythogenic 
pneumonia  has  been  used  by  authors  to  denote  what  other  writers  would  call 
epidemic,  though  of  course  the  former  term  would  apply  equally  well  to  those 
outbreaks  affecting  a  single  building,  house,  or  room.  In  such  limited  outbreaks 
it  is  often  easy  to  trace  conclusively  their  dependence  upon  defective  sanitary 
conditions. 

For  example,  Dr.  Gooch,"  of  Eton,  records  an  instance  in  which  twenty  persons  were  taken  ill 
in  one  house  in  the  course  of  three  weeks — the  butler  and  two  boys  with  pneumonia,  and  the 
rest  with  sore  throats  or  diarrhcea.  The  cause  was  ultimately  found  in  faulty  trapping  of  the 
butler's  sink.  This  record  also  illustrates  one  of  the  ^reat  difficulties  in  the  question  of  direct 
contagion,  for  besides  the  inmates,  one  boy  was  attacked  who  constantly  visited  the  house, 
and  whose  attack  might  have  been  quoted  as  an  instance  of  direct  contagion  had  the  defect  in 
the  drainage  not  been  discovered. 

Similarly  in  the  case  of  a  boys'  school  at  East  Sheen,^  the  exciting  cause  was  the  opening  of  a 
ventilator  to  the  main  sewer  near  the  house.  Here  three  boys  and  two  servants  were  taken  ill 
with  pneumonia  within  a  day  or  two  of  the  opening  of  the  ventilator,  and  one  of  the  servants 
died.  Previous  to  the  opening  of  the  ventilator  the  house  had  been  healthy,  and  no  further  ill- 
ness occurred  when  it  had  been  closed.  A  still  more  limited  outbreak  is  recorded  by  Mendels- 
sohn,^ in  which  a  coachman,  his  wife,  and  three  chUdren  all  got  pneumonia  one  after  the  other, 
on  removing  to  a  cottage  which  had  been  left  by  the  former  occupants  in  a  filthy  state. 

Outbreaks  in  large  buildings  have  also  been  in  many  cases  traced  to  similar 
causes. 

This  was  the  case  with  the  outbreak  in  the  Moringer  Keformatory,  which  Kuhn  "  referred  to 
overcrowding,  and  that  in  the  prison  at  Kentucky,  when  14  per  cent,  of  the  inmates  were 
attacked  in  the  space  of  four  months,  and  which  Rodman  traced  to  gross  sanitary  defects. 

House  Pneumonia. — In  this  place  reference  may  be  made  to  cases  in  which 
pneumonia  has  appeared  to  stick  to  particular  houses,  and  to  recur  constantly  in 
the  same  house  at  irregular  intervals. 


1  Coll.  Inv.  Rep. 

*  Zeitsch.  f.  hlin.  Med,,  1884. 


2  Ihid.  '  lUd. 

»  Berl.  hlin.  Woch.,  1888,  No.  17. 
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Thus  in  one  house  ^  during  the  space  of  fifteen  years  pneumonia  occurred  no  less  than  31 
times,  only  three  years  escaping  entirely.  In  another  house  ^  in  the  same  period  it  occurred 
16  times,  and  in  another^  8  times  in  the  course  of  8 J  years. 

The  difficulties  are,  of  course,  much  greater  in  tracing  to  the  proper  cause  the 
outbreaks  in  large  districts,  such  as  streets,  villages,  or  towns,  but  even  here  the 
possibility  of  sanitary  defects  being  the  real  cause  cannot  be  dismissed  without 
due  consideration. 

Banti  records  an  outbreak  in  Florence  which  he  regarded  as  pythogenic,  and  which  closely 
resembled  typhoid  fever,  but  in  the  fatal  eases  no  typhoid  lesion  was  found. 

Still,  in  this  connection  it  must  be  remembered  that  it  may  be  true,  as 
Gerhardt  has  asserted,  that  typhoid  fever  may  attack  the  lungs  alone  while  the 
intestines  escape,  though  for  myself  I  must  say  that  I  have  not  met  with  any 
case  which  supports  such  a  view. 

So  far,  then,  there  is  little  evidence  forthcoming  that  pneumonia  is  transmitted 
by  direct  contagion.  Many  of  the  authors,  indeed,  who  describe  these  epidemics 
expressly  state  their  opinion  that  the  cases  were  not  in  their  experience  infectious. 

Direct  infection. — The  evidence  in  favour  of  direct  infection  is  very  scanty. 

Thus  Netter,^  a  thoroughgoing  contagionist,  can  only  find  recorded  30  cases  which  he  regards 
as  conclusive.  Out  of  the  1065  cases  upon  which  the  report  of  the  Collective  Investigation  Com- 
mittee is  based,  only  20  support  the  theory  of  contagion,  and  some  of  the  cases  quoted  as  proof 
of  contagion  admit  of  other  interpretations,  many  of  them  being  instances  of  house-pneumonia 
limited  to  a  house  or  room.  In  Patchet's*  series  all  the  inmates  of  a  small  house— viz.,  four 
brothers  and  one  sister — were  swept  off  by  pneumonia  within  three  weeks.  In  Daly's  ^  series  four 
children,  the  mother  and  grandmother,  followed  one  another  in  rapid  succession  with  pneu- 
monia, and  the  two  latter  died.  In  Finlayson's"  case  five  out  of  thirteen  inmates  of  the  same 
house  were  attacked.  Similar  cases  are  recorded  by  Slade-King,^  Muller,^  Oliver,"  and  others. 
Besides  these,  there  are  the  still  more  striking  cases  in  which  pneumonia  attacked  a  healthy 
person  after  sleeping  in  the  same  bed  with  a  patient  suffering  from  it.  Instances  of  this  are 
recorded  by  Proby,^i  Kuhn,^^  and  others. 

Still,  however  striking  such  cases  may  be,  none  of  them  are  really  conclusive, 
for  the  influence  of  the  house  or  room  cannot  be  eliminated. 

A  few  instances,  however,  remain  which  point  strongly  in  the  direction  of  the 
possibility  of  contagion,  for  in  them  pneumonia  has  been  apparently  given  either 
by  a  convalescent  from  pneumonia  or  by  a  third  person  to  one  who  had  not 
otherwise  been  in  contact  with  the  disease. 

Dr  Wynter  Blyth  records  a  case  in  which  a  farmer  with  pneumonia  was  nursed  by  his 
niece,  who  acquired  the  disease  and  went  home,  where  soon  after  her  husband  was  attacked  with 
it.  In  a  second  instance  a  fanner  with  pneumonia  was  nursed  by  his  servant,  and  died,  after 
which  the  servant  also  developed  pneumonia  and  went  home,  where,  within  a  few  days,  her 
married  sister  also  fell  a  victim  to  it. 

Butry's^^  case  is  of  the  same  kind.  A  man  contracted  pneumonia  and  was  sent  home  to  his 
family.  They  lived  in  an  isolated  mill,  and  shortly  following  the  arrival  of  the  patient  the 
mother,  father,  and  one  of  the  nephews  residing  in  the  house  were  also  attacked.  Schrotter's 
case  is  a  striking  one  of  the  same  kind.  A  man  had  been  ill  for  seven  weeks  with  rheumatic 
fever,  and  had  never  left  the  room,  when  his  father  was  brought  into  it  suft'eriiig  with  pneumonia 
and  put  into  the  son's  bed.  The  son  slept  with  him  during  his  illness,  and  eight  days  later  was 
attacked  with  pneumonia  also.    In  tlie  outbreak  already  referred  to  in  the  Moringer  Reformatory, 

'  Schroeder,  Zii  Statislik  der  Cr.  Fneum.,  Kiel,  1882. 

2  Jurgensen,  Cr.  Fneum.,  1883.  »  Botan,  D.  Med.  W.,  1887. 

*  Arch.  g^i.  de  Mid.,  May  1888.  »  Lancd,  1882,  i.  305. 

«  Lancet,  1881,  ii.  824.  7  Coll.  Inv.  Hep. 

»  Practitioner,  1884,  p.  305.  »  Arch.f.  klin.  Med.,  xxi.  127. 

i»  Lancet,  1895,  ii.  760.  "  Lyon  Mid.,  1889,  i.  191. 

'2  Berl.  kl.  Woch.,  1888,  667.  "  Lancet,  187.'i,  Sept.  18. 

Arch.  klin.  Med.,  xxix.,  1881,  ">  Schmidt's  Jahrb.,  1862. 
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Kulini  records  that  several  cases  arose  in  the  families  of  attendants  who  lived  out  of 
the  buildings  and  had  not  themselves  had  pneumonia,  so  that,  unless  the  pneumonia 
was  due  to  some  general  cause  affecting  the  district,  it  must  have  been  conveyed  by  the 
attendants  indirectly  by  their  clothes  or  persons.  Flindt^  also  records  a  case  in  which  the 
bedclothes  which  had  been  used  to  cover  the  corpse  of  a  man,  dead  from  pneumonia,  was  a 
little  while  later,  used  without  washing  to  cover  the  bed  of  a  child,  and  this  child  was  a  few 
days  later  attacked  by  pneumonia.  In  another  case  the  source  of  infection  was  supposed  to  be  a 
chair  which  had  been  brought  home  by  a  workman  to  his  house  to  mend,  out  of  the  room  of  a 
patient  who  had  died  of  pneumonia. 

Netter  ^  and  Mendelssohn  *  record  cases  also  in  which  patients  in  tlie  ward  have  apparently 
acquired  the  disease  from  neighbouring  pneumonia  patients. 

In  Talamon's  '  cases,  the  mother  died  on  the  ninth  day  of  pneumonia.  The  husband  and  son 
were  out  in  cold  weather  to  register  the  death,  and  were  both  seized  with  a  rigor  on  their  return 
and  developed  pneumonia,  the  husband  dying  in  a  few  days.  The  son  had  a  very  severe  double 
pneumonia,  but  ultimately  recovered. 

In  Hosier's  "  case  the  father  died  on  the  fifth  day,  Jan.  22nd  ;  the  wife  was  attacked  on  the 
day  of  the  father's  death  and  died  five  days  later.  The  son,  aged  30,  who  visited  his  parents 
but  did  not  reside  in  the  house,  was  attacked  the  day  before  the  mother's  death  and  died  after 
twelve  days'  illness.  The  daughter,  who  stayed  in  the  house  for  four  days,  from  the  death  of  the 
father  to  that  of  the  mother,  developed  pneumonia  three  days  after  leaving,  but  recovered. 

This  case  is  interesting,  as  the  bacteriological  examination  showed  the  case  to  be  one  of 
septic  infection. 

Lastly,  cases  are  recorded  in  which  the  infection  is  supposed  to  have  been  conveyed  in  utero, 
the  mother  suffering  fi-om  pneumonia  at  the  time  the  child  was  born.' 

In  one  case  the  infant  was  ill  at  birth  and  died  shortly  after,  when  the  apex  of  one  lung  was 
found  to  be  consolidated  and  to  contain  pneumococci. 

In  another  case  the  child  lived  four  days,  and  post-mortem  was  found  to  have  pneumonia 
and  pleurisy,  suppurative  pericarditis  and  meningitis,  the  pneumococcus  being  present  in  aU 
the  organs. 

In  Levy's  8  case  the  mother  died  one  day  after  parturition,  the  infant  three  days  later  with 
lobar  and  lobular  pneumonia.    Pneumococci  were  found  in  the  pleura,  lung,  and  blood. 

Pneumococci  have  also  been  found  in  the  milk  of  nursing  women  with  pneumonia,  but 
usually  the  secretion  of  milk  is  arrested. 

As  concerning  all  these  cases  it  must  be  said  that  they  are  extremely  rare, 
even  if  they  are  all  accepted  without  criticism. 

Against  them  must  be  set  the  common  experience  of  all  observers,  that 
pneumonia,  as  it  is  ordinarily  met  with,  is,  at  any  rate  in  this  country,  not 
infectious,  i.e.,  it  is  not,  under  ordinary  circumstances,  transmitted  from  the  sick 
to  the  healthy. 

It  may  be  that  these  instances  of  epidemic  or  infective  pneumonia 
are  due  to  some  other  infection  than  the  pneumococcus,  but  so  far  this 
has  not  been  conclusively  proved  by  bacteriological  investigation.  Indeed, 
in  some  of  the  so-called  epidemics  the  pneumococcus  has  been  the  prevailing 
germ.  If  this  be  so  we  have  two  alternative  theories  :  either  that  the  pneumo- 
coccus may  under  certain,  so  far  unknown,  conditions  become  specially  virulent 
and  infective,  or  that  the  prevalence  of  some  other  epidemic  afiFection,  like 
influenza,  renders  the  body  specially  susceptible  to  the  attack  of  the  pneumo- 
coccus. This  latter  seems  to  be  the  most  probable  explanation.  If  so,  and 
remembering  that  the  pneumococcus  appears  to  be  almost  constantly  present  in 
the  saliva  of  healthy  persons  in  a  non-virulent  form,  it  may  be  that  cleanliness 
and  a  careful  mouth-toilette  may  do  much  to  diminish'  the  prevalence  of 
pneumonia  as  a  complication  of  those  diseases,  e.g.,  influenza  and  measles,  of 
which  it  is  so  common  a  sequela. 

1  Loc.  cit.  2  p7„7j.  Jahrh.,  1884,  ii.  170. 

"  Loc.  cit.  *  Loc.  cit. 

5  MM.  Mod.,  Mar.  20,  1895.  6  Lancet,  June  25,  1890. 

'  Thorner,  Thesis,  Munchen,  1884.  Netter,  Soc.  de  Biol.,  1889.    Of.  Charcot,  Mid.,  I.e. 

8  Levy,  Arch.  f.  exper.  Path.,  1889. 
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LonestafFsi  investigations  into  tlie  mortality  statistics  confirm  the  conclusion  to  which 
clinical  evidence  leads,  for  they  show  that  the  mortality-curves  of  pneumonia  differ  so  mai;kedly 
from  those  of  typhoid  fever  as  to  afford  no  support  to  the  view  that  they  are  diseases  of  a  similar 
character  and  spread  in  a  similar  way  ;  and  although  the  statistics  do  not  actual  y  exclude  the 
possibility  of  a  communicable  pneumonia,  having  no  connection  with  cold  they  show  tliat  such 
a  theory  could  account  for  but  a  small  proportion  of  the  deaths  attributable  to  pneumonia. 

Incubation  Period.— If  pneumonia  be  at  the  most  only  in  rare  instances 
an  infectious  disease,  the  period  of  incubation  becomes  of  slight  importance.  The 
period  as  usually  given  is  short,  viz.,  two  or  three  days,  but  the  variability  of 
the  supposed  incubation  is  one  of  the  difficulties  which  the  contagionists  have  to 
meet,  for  it  is  often  necessary  to  assume  much  longer  periods,  e.g.,  as  many  weeks 
or  even  months,  in  order  to  bring  all  cases  into  conformity  with  the  theory. 

Immunity. — One  attack  of  pneumonia  by  no  means  confers  immunity,  i.e., 
protects  the  patient  against  another ;  on  the  contrary,  it  seems  greatly  to  increase 
the  liability,  so  that  about  30  per  cent,  of  those  who  have  had  pneumonia  once 
have  it  again  at  some  time  or  another.  This  is  the  average  of  a  number  of 
statistics  given  by  Jiirgensen.^ 

In  the  Collective  Investigation  Reports,  in  10  per  cent,  of  the  cases  a  history  of  a  previous 
attack  was.  obtained. 

Netter^  holds  that  the  liability  even  goes  on  increasing,  for  while  26-8  per 
cent,  of  those  who  have  had  it  once  have  it  again,  35  per  cent,  of  those  who  have 
had  it  twice  have  it  more  than  twice. 

Riesell's  ■*  results  are  as  follow  : — Out  of  102  cases  in  which  pneumonia  had  recurred  31  had 
it  three  times,  10  four  times,  3  five  times,  1  seven  times,  and  1  eight  times. 

Repeated  attacks  are  not  at  any  rate  uncommon.  For  pneumonia  to  recur  3,  4,  and  5  times 
is  by  no  means  rare.  I  know  an  instance  in  which  it  recui-red  6  times,  the  last  being  fatal, 
andLeyden  records  a  case  fatal  in  the  7th  attack.  Instances  of  an  8th,  9th,  10th,  11th,  and 
16th  attack  are  recorded  by  Grisolle,  Keiler,  Chomel,  Traube,  and  Andral  respectively,^  and 
even  a  28th  attack  is  recorded  by  Rush  and  a  30th  by  Moellmann. 

This  being  so,  the  chances  of  discovering  any  means  of  preventive  inoculation 
against  pneumonia  are  small  at  present ;  but  the  other  line  of  investigation  which 
has  been  so  successfully  followed  in  the  case  of  diphtheria  is  more  promising. 

Various  animals  have  been  rendered  immune  to  pneumococcic  infection,  e.g., 
rabbits,  cows,  asses,  and  horses,  and  the  blood-serum  obtained  from  such  immune 
animals  has  been  employed  as  an  antitoxin  injection  for  pneumonia  in  man. 

The  antitoxin  treatment,  first  initiated  by  Klemperer,^  has  been  actively 
pursued  by  many  investigators.  The  fluids  employed  have  been  (1)  the  ex- 
pressed juice  of  pneumonic  tissues,  (2)  the  filtered  and  sterilized  products  of 
pneumococcus  cultivations,  and  recently  the  blood-serum  of  immunised  aninmls, 
e.g.,  the  cow,  ass,  and  rabbit.  Recently  blood-serum  from  persons  convalescent 
from  pneumonia  has  also  been  employed.''' 

The  reports  of  different  investigators  vary  greatly,  but  they  all  seem  to  agree 
in  the  opinion  that  the  injections  at  any  rate  do  no  harm ;  at  the  same  time  they 
have  not  been  followed  by  any  striking  success,  so  that  for  the  present  the  serum 
treatment  of  pneumonia  has  not  justified  the  promise  which  it  first  held  out. 

Stenzel  (Nothnagel's  Dm.  of  Bronchi,  Lungs,  and  Pleura,  Engl,  transl.,  p.  545)  collates 
265  cases  reported  by  various  authors,  yielding  an  average  mortality  of  13 "5  per  cent.,  not  a 
very  striking  or  conclusive  result, 

^  Studies  in  Statistics,  p.  382.  ^  Ziemssen,  lac.  cit.  *  Loc.  cit. 

*  Viert.  Jahrb.  gerichtl.  Med.,  1889,  N.F.,  i.  145.  »  Cf.  Ziemssen. 

8  Mosny,  Arch,  de  Mid.  Expdr.,  1893,  No.  2,  p.  260. 
'  Eyre  and  Washbourne,  Lancet,  April  8,  1899. 
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MORBID  ANATOMY.— Whatever  dififerenceof  opinion  there  maybe  as 
to  the  bacteriology  of  pneumonia,  there  is  none  as  to  the  anatomical  changes 
produced  by  it  in  the  lung. 

Pneumonia  consists  of  a  fibrinous  exudation  into  the  alveoli,  which  expels 
the  air  and  completely  fills  the  vesicles,  so  as  to  convert  the  parts  of  the  lung 
aff"ected  into  a  solid  airless  mass,  which  sinlvs  in  water  and  presents  on  section 
a  uniform  granular  surface.  As  in  other  inflamed  tissues,  the  first  change  which 
the  pneumonic  lung  undergoes  shows  itself  in  the  circulation,  the  vessels  becoming 
greatly  distended  with  blood,  and  accordingly  this  is  spoken  of  as  the  stage  of 
hypertemia  or  engorgement.  The  hypersemia  is  rapidly  followed  by  exudation, 
by  which  the  parts  affected  are  rendered  solid  and  look  on  section  not  unlike  a 
piece  of  liver,  a  i-esemblance  which  siiggested  the  name  hepatisation,  by  which 
this  stage  is  usually  described.  The  hepatised  portions  differ  in  colour  according 
to  the  amount  of  blood  they  contain,  and  to  the  changes  which  the  exudation 
has  undergone,  and  are  described  as  red  or  gray  accordingly. 

The  three  stages,  then,  which  are  usually  described  are  (1)  the  stage  of  en- 
gorgement, (2)  that  of  red  and  (3)  that  of  gray  hepatisation.  No  sharp  line  can 
of  course  be  drawn  between  them,  for  they  pass  gradually  one  into  the  other, 
and  are  not  infrequently  all  present  at  the  same  time,  the  parts  affected  first 
being  in  the  gray  stage,  those  affected  later  in  the  red,  while  the  margins  are 
still  in  the  stage  of  engorgement,  so  that  by  sections  taken  from  different  parts 
of  the  same  lung  the  whole  evolution  of  the  disease  may  be  easily  studied. 

1.  The  stage  of  engorgement. — In  this  stage  the  parts  are  bright  red,  or  if  dark 
at  first,  rapidly  become  bright  on  exposure  to  the  air.  The  tissues  are  gorged 
with  blood,  and  there  is  excess  of  secretion  in  the  small  air-tubes.  The  vessels 
which  run  in  the  alveolar  walls  and  round  the  infundibula  are  distended  and 
project  into  the  lumen.  Some  of  them  may  even  rupture  and  extravasations  of 
blood  be  found  in  the  alveoli. 

2.  Tlie  stage  of  red  hepatisation. — In  this  stage  the  vessels  are  still  distended, 


\  1 


Fig.  60. 

Section  of  lung  in  acute  pneumonia.  In  the  centre 
is  a  cast  of  a  small  bronchus  and  its  alveoli 
(from  Cornil  and  Ranvier). 


Fig.  61. 

Cast  of  a  small  bronchus  and 
its  terminal  alveoli  (  +  40) 
(from  Cornil  and  Ranvier). 


but  copious  exudation  has  taken  place  from  them  and  filled  the  vesicles.  This 
exudation  is  composed  of  white  and  red  blood  cells  derived  from  the  blood,  and 
a  few  large  epithelial  cells  derived  from  the  walls  of  the  alveoli,  the  whole  felted 
together  with  threads  of  fibrin  to  form  sohd  casts  of  the  vesicles  and  infundibula. 
These  casts  can  always  be  obtained  easily  from  the  surface  of  a  section  by 
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Fig.  62. 

Epithelial  and  white  blood  cells, 
obtained  by  scraping  the  surface 
of  a  pneumonic  patch  in  various 
stages  of  fatty  and  granular 
disintegration. 


scrapiiK^,  and  are  frequently  found  in  the  sputum.    The  proportion  of  red  to 
white  cells  as  well  as  the  amount  of  fibrha  differs  much  in  different  cases  and  m 
diflferent  parts,  even  in  adjacent  alveoli.    It  was 
this  resemblance  in  structure  to  that  of  a  croupous 
membrane  that  suggested  the  name  of  croupous 
pneumonia. 

3.  The  stage  of  gray  hepatisation. — In  this 
stage  the  exudation  consists  almost  entirely  of 
white  cells,  but  the  alveoli  contain  an  increased 
number  of  epithelial  cells,  which  are  most  abun- 
dant between  the  exudation  and  the  walls  of  the 
vesicles,  showing  that  to  the  acute  inflammation 
there  has  succeeded  more  or  less  of  a  catarrhal 
process  by  which  the  loosening  of  the  casts  and 
their  softening  and  removal  are  facilitated.  The 
red  blood  cells  and  the  fibrin  have  disintegrated 
and  almost  entirely  disappeared.  The  cells,  both 
white  and  epithelial,  are  all  in  a  condition  of 
granular  and  fatty  degeneration,  and  it  is  to  the 

colour  thus  produced,  associated  with  the  disappearance  of  the  vascular  conges- 
tion that  the  gray  or  yellow  tint  is  due.  The  consolidated  parts,  whether  in  the 
stao-e  of  red  or  gray  hepatisation,  are  distended  to  their  maximum,  and  the 
tension  is  indicated  upon  the  outside  of  the  lung  by  the  protrusion  of  those  parts 
corresponding  with 
the  intercostal  spaces, 
so  that  deep  depres- 
sions or  furrows  are 
left  corresponding 
with  the  ribs,  and  the 
same  evidence  of  ten- 
sion is  given  on  sec- 
tion by  the  retraction 
of  the  tissues,  and  the 
protrusion  of  the  ex- 
udation, thus  giving 
the  cut  surface  its 
granular  appearance. 

When  the  hepa- 
tisation is  near  the 
surface,  the  pleura 
over  it,  as  well  as 
the  opposed  portion 
of  the  costal  pleura, 
is  in  a  condition  of 
acute  inflammation. 
It  has  lost  its  polish, 
is  roughened  and 
covered    with   flaky  •,       „        ,  j  i 

lymph,  and  if  not  separated  by  effusion,  the  opposed  surfaces  here  and  also 
between  the  lobes  have  become  adherent. 

The  inflammation,  as  a  rule,  spreads  from  the  affected  vesicles  some  little 
distance  along  the  bronchi,  and  usually  takes  the  form  of  a  more  or  less  severe 
catarrh,  which,  if  widespread,  i.e.,  not  confined  to  the  immediate  neighbourhood 


Fig.  63. 

Acute  pneumonia,  to  show  fibrin  network. 
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of  the  pneumonia,  may  constitute  a  very  serious  complication  of  the  case.  In 
some  cases  a  fibrinous  exudation  similar  to  that  in  the  alveoli  takes  place  into 
the  tubes,  so  that  dendritic  casts  are  formed,  and  may  be  expectorated,  as  in 
plastic  bronchitis  or  in  croup. 

The  question  has  been  discussed  whether  the  exudation  comes  from  the 
bronchial  or  the  pulmonary  vessels.  It  has  been  assumed  that  the  bronchial 
arteries,  being  the  nutrient  vessels  of  the  lungs,  are  chiefly  concerned  in  the 
inflammatory  process.  Pneumonia  has,  it  is  true,  been  met  with  where  the  pul- 
monary artery  has  been  plugged,  but  it  is  most  likely  that  both  sets  of  vessels 
take  their  part  in  the  process. 

The  parenchyma,  or  actual  tissue  of  the  lung  itself,  is,  except  for  the  transi- 
tory congestion,  little  if  at  all  affected.  In  some  long-standing  cases  a  slight 
degree  of  small-celled  infiltration  is  found  in  the  lymphatic  and  perivascular 
tissue,  but  if  it  be  more  than  a  slight  amount  it  is  a  question  whether  we  have 
not  to  deal  either  with  changes  antecedent  to  the  pneumonia,  or  with  another 
form  of  affection  different  from,  and  perhaps  not  even  related  to,  pneumonia 
{cf.  Indurative  Pneumonia). 

The  circulation,  through  both  lymphatics  and  blood-vessels,  remains  free 
throughout,  and  to  this  is  probably  due  the  rapid  absorption  and  removal  of  the 
exudation  after  the  inflammation  is  past. 

The  most  striking  peculiarity  of  pneumonia,  as  the  name  lobar  implies,  is  the 
rapidity  with  which  large  portions  of  the  lung  become  involved,  so  that  in  the 
course  of  a  few  hours  a  complete  lobe,  the  whole  of  one  lung,  or  even  a  consider- 
able part  of  both,  may  become  consolidated.  At  the  same  time,  a  patient  may  die 
of  pneumonia  and  yet  the  area  of  consolidation  be  not  larger  than  a  small  orange. 
The  weight  of  the  exudation  may  thus  vary  from  an  ounce  or  two  to  some  pounds. 
Whatever  its  size,  the  part  affected  presents  the  same  appearances.  It  is  fleshy, 
airless,  firm,  but  tearing  easily,  and  has  a  uniform  granular  surface  on  section. 

The  consolidated  lungs  are  always  much  increased  in  weight.  They  are  often 
two  or  three,  and  may  be  even  four  or  five,  times  as  heavy  as  normal. 

The  average  weights  of  the  healthy  lungs  in  adults  are,  according  to  Reid — 
For  the  Male.  For  the  Female. 

24  ozs.       .       .       .       right      ...       17  ozs. 
21  „        ...       left         .       .       .       15  „ 

Total,  45  ozs.  32  ozs. 

In  the  100  cases  taken  from  the  iMst-mortem  record  of  St.  Bartholomew's  Hospital,  the 
weight  of  the  affected  lung  lay  in  22  instances  between  40  and  50  ounces  ;  in  6,  between  50 
and  60  ;  in  2,  between  60  and  70  ;  and  in  6,  between  70  and  80  ;  while  the  three  highest  were  92, 
94,  and  102  ounces  respectively.  The  increase  in  weight  is  not,  however,  confined  to  the  pneu- 
monic lung  alone,  but  the  opposite  lung,  even  when  not  also  pneumonic,  is  often  much  above 
the  normal  weight.  This  is  no  doubt  due  to  the  collateral  congestion,  i.e.,  to  the  increased 
amount  of  blood  present  in  it.  A  good  idea  of  the  actual  diminution  of  the  respiratory  capacity 
may  be  obtained  by  taking  the  sum  of  the  weights  of  the  two  lungs  together  ;  and  it  is  by  no 
means  rare  for  the  combined  weights  to  amount  to  two  or  even  to  three  times  the  normal,  the 
normal  average  being  for  the  male  45,  and  for  the  female  32  ounces. 


Weights  of  the  two  lungs  together,  and  of  each  separately  where  one  lung  only 

was  pneumonic. 


Right,  . 

102 

94 

92 

83 

81 

77 

76 

76 

70 

70 

67 

64 

Left,  . 

18 

36 

27 

28 

25 

28 

28 

20 

24 

28 

Both,  . 

120 

'130 

119 

111 

106 

1C4 

98 

90 

91 

92 
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The  heaviest  weights  are  all  found,  as  would  be  anticipated,  where  the  right  lung  is  the  seat 

of  the  consolidation.  „     ,      ,  ■  i  i.  „v, 

The  figures  where  both  lungs  are  affected  are  interesting,  for  though  the  weights  of  each  single 
lung  are  much  smaller,  the  aggregate  of  the  two  is  still  very  considerable. 


Weights  where  both  lungs  are  affected. 

Eight,.       ,       .  49 
Left,    ...  48 

53 
40 

52 
36 

48 
37 

45 
27 

Both,  ...  97 

93 

88 

85 

72 

It  is  Tery  remarkable  how  large  a  portion  of  the  lungs  may  become  involved 
before  death  occurs.  In  one  of  the  cases  cited  the  whole  of  the  right  lung  was 
solid  except  the  anterior  fringe  of  the  upper  lobe,  as  well  as  the  lower  two-thirds 
of  the  left,  the  weights  being  53  and  40  ounces  respectively. 

The  parts  of  the  lung  attacked.— The  right  lung  is  more  frequently  attacked 
than  the  left,  "and  the  base  than  the  apex.  An  analysis  of  750  cases  in  St. 
Bartholomew's  Hospital  shows  that  the  right  lung  was  the  seat  of  the  lesion  in 
48  per  cent,  and  the  left  in  44  per  cent.,  while  both  lungs  were  attacked  in  8 
per  cent. 

With  these  |Pye-Smith's  figures  closely  agree :  right  lung,  47-4  per  cent. ; 
left  lung,  39-9;  both  lungs,  12-7. 

Jiirgensen'si  statistics  give  a  somewhat  higher  percentage  for  the  right  lung,  as  do  also  those 
of  Moellmann.^ 


Right.  Left. 

53-1  36'5 

53-7  38-23 

54  37 

Biach's  detailed  figures  are  as  follows : — 

Right,  53-7. 


Both  Lungs. 

10 '4  (Jiirgensen). 
8-0  (Biach). 
9  (Moellmann). 


Left,  38-23. 


Both,  8-0. 


Upper  lobe, 

Middle, 

Lower, 

Upper  and  middle. 
Lower  and  middle, 

Whole  lung,- 


12-15 

1-  77 
22-14 

2-  65 
5-66 

9-33 


6-96 
22-73 


8-54 


(  Upper  of  one, 
-|      lower  of 
I,  other,  etc., 


1-09 
3*34 
3-64 


The  base  of  the  lung  is  attacked  in  from  75  to  80  per  cent.,  and  the  apex  in 
about  18  per  cent.  My  own  statistics  give  75  per  cent,  for  one  base,  16-5  per 
cent,  for  one  apex. 

Base  pneumonia  does  not  exhibit  much  preference  for  either  side,  for  it  is  but 
a  little  more  frequent  on  the  right  than  on  the  left.  Apex  pneumonia,  on  the 
other  hand,  occurs  nearly  twice  as  often  on  the  right  side  as  on  the  left,  as  the 
following  figures  show : — 


Own 


f  Apex, 
\  Base, 


Right. 
11-5 
36-0 


Left. 

5-0 
39-0 


Right. 
13-8 
32-2 


Left, 
4 
34 


:«}pye. 


•Smith's. 


If  both  lungs  are  affected  it  is  usually  both  bases,  and  only  rarely  sotne  other 
combination  of  parts,  the  most  frequent  being  the  association  of  the  right  apex 
with  the  left  base,  and  the  rarest  that  of  both  apices. 

^  Loc.  eit. 

«  Berl.  kl.  Woch.,  1889,  Nos.  16,  18,  20.    Clifford  Allbutt,  Med.,  v.  132. 
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Thus  out  of  the  8  per  cent,  in  which  both  lungs  were  affected,  both  bases  were  involved  in 
6  '2  per  cent. ,  and  both  apices  in  only  0  ■  1  per  cent.  The  right  apex  and  left  base  were  associated 
in  1'5  per  cent.,  and  the  left  apex  and  right  base  in  0'2  per  cent. 

In  children,  although,  as  stated,  croupous  pneumonia  is  much  rarer  than  in 
adults,  it  much  more  frequently  attacks  the  apex ;  and  that  the  more  so  the 
younger  the  child  is,  as  is  shown  by  Schroeder's  statistics  : — 

Age.  Apex  Pneumonia.  Base  Pneumonia. 

0-5  years,     ....       44  per  cent.  56  per  cent. 

5-10  38      „  62  „ 

10-15  ,,   37      ,,  63  „ 

Adults   32      ,,  68  „ 

The  parts  of  the  lungs  which  are  not  consolidated  present  the  signs  of  more 
or  less  congestion,  emphysema,  and  bronchial  catarrh. 

They  contain  an  unusual  amount  of  blood,  aiad  section  is  followed  by  the 
abundant  escape  of  frothy  blood-stained  fluid.  The  bronchi  contain  a  good  deal 
of  secretion.  This  is  often  mucopurulent,  as  in  ordinary  bronchitis,  but  at  other 
times  it  is  serous  in  character,  and  may  be  so  abundant  as  to  constitute  actual 
oedema  of  the  lung  and  cause  it  to  pit  on  pressure.  This  condition  of  oedema 
is  most  marked  in  the  lowest  parts — that  is,  at  the  bases  behind,  where  it  is  called 
"hypostatic  congestion."  When  one  base  is  the  seat  of  pneumonia  the  other  may, 
in  this  way,  be  rendered  absolutely  airless.  This  hypostatic  congestion  may  be 
the  explanation  of  the  fact  that  when  pneumonia  spreads  to  the  opposite  lung 
it  is  the  base  that  is  usually  attacked. 

The  bronchial  glands  are  swollen,  red,  and  congested,  i.e.,  are  in  a  state  of 
secondary  inflammation,  but  this  rarely,  if  ever,  reaches  the  extent  of  suppuration, 
and,  when  the  pneumonia  subsides,  quickly  disappears. 

The  heart  presents  no  characteristic  changes  peculiar  to  pneumonia,  for 
pericarditis  and  endocarditis  are  to  be  regarded  as  complications,  and  will  be 
referred  to  later ;  but  the  cavities  are  often  greatly  dilated,  especially  those  of 
the  right  side,  and  are  filled  with  ante-mortem  clot.  These  clots  are  often  bulky, 
firm,  white,  and  clearly  formed  during  life.  They  often  occupy  both  auricle 
and  ventricle,  and  even  extend  some  distance  into  the  pulmonary  artery.  They 
are  not  infrequently  the  cause  of  death,  either  by  the  obstruction  they  cause  to 
the  circulation  or  by  a  portion  becoming  detached  and  being  carried  into  the 
pulmonary  artery. 

The  spleen  is  sometimes  enlarged,  but  by  no  means  invariably.  In  the  series 
of  cases  referred  to,  it  was  not  rarely  of  normal  size  and  weight,  and  sometimes 
even  smaller  than  usual. 

Thus  in  10  cases  only  was  it  described  as  markedly  enlarged,  in  two  of  them  reaching  the 
weight  of  15  to  21  ounces.  On  the  other  hand,  it  was  remarkably  small  in  two  instances,  and 
weighed  only  2J  ounces. 

Importance  has  been  attached  to  enlargement  of  the  spleen  as  evidence  of  the 
infective  nature  of  the  disease,  but  if  so,  the  enlargement  should  be  more  frequent 
than  it  is,  and  it  must  not  be  forgotten  that  there  are  other  causes  present  which 
are  sufficient  to  produce  it,  notably  the  venous  congestion  due  to  the  obstructed 
circulation  through  the  lungs. 

In  the  same  way  the  small  hemorrhagic  points,  which  are  not  mfrequently 
found  upon  the  pleura  and  pericardium,  beneath  the  peritoneum,  and  ni  the 
mucous  membrane  of  the  stomach,  and  which  are  so  often  pointed  to  as  evidence 
of  infection,  may  be  nothing  more  than  the  results  of  the  mechanical  obstruction 
to  the  circulation. 

With  these  exceptions  other  lesions  when  present  are  to  be  regarded  as  acci- 
dental complications  rather  than  as  essential  parts  of  the  disease. 
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Reiiolution.—When  the  active  inflammation  ends,  the  consolidation  is  rapidly 
removed.  The  cells  of  the  exudation  undergo  fatty  and  granular  degeneration,  the 
consolidation  liquefies  owing  to  the  changes  in  the  cells,  assisted  by  the  catarrhal 
exudation  from  the  walls  of  the  vesicles  and  bronchi  and  by  a  process  of  autolysis 
or  self-digestion,  dependent  it  is  believed  upon  the  presence  of  a  ferment  contamed 
in  the  leucocytes  ;  the  softened  products  are  then  removed  by  absorption  or  ex- 
pectoration. In  this  process,  or  resolution,  as  it  is  called,  absorption  plays  a  pre- 
dominant part,  owing,  doubtless,  to  the  fact  that  the  circulation  through  the  blood- 
vessels and  lymphatics  continues  free  and  unimpaired  throughout  the  disease. 

In  the  course  of  time,  perhaps  of  only  a  few  days,  resolution  is  complete,  and 
the  lungs  are  restored  to  their  original  state.  In  the  case  of  the  pleura,  however, 
resolution  is  often  incomplete,  and  more  or  less  extensive  adhesions  remain  over 
the  seat  of  the  pneumonia. 

PATHOLOGICAL  CONSEQUENCES.— Of  the  resultsof  pneumonia 
by  far  the  commonest  are,  on  the  one  hand,  resolution  with  recovery,  more  or 
less  complete,  and,  on  the  other,  death  from  exhaustion  or  suffocation. 

When  the  case  is  fatal  the  lung  may  be  found,  of  course,  in  any  stage  of 
inflammation.  Most  frequently,  however,  it  is  in  that  of  gray  hepatisation,  but 
it  is  not  rare  to  find  it  in  a  state  of  purulent  or  puriform  infiltration.  In 
the  puriform  state  the  lung  is  simply  in  the  condition  of  gray  hepatisation,  under- 
going softening  and  liquefaction  as  described,  but  in  the  purulent  state  a  con- 
dition akin  to  actual  suppuration  exists.  The  lung  is  then  dull  gray,  soft, 
semi-fluid,  and  very  brittle,  as  if  beginning  to  break  down.  It  is  believed  by 
many  that  this  condition  never  occurs  except  in  fatal  cases,  and  that  it  is  not  the 
result  of  the  pneumonia  but  of  a  separate  infection  with  suppurative  organisms. 

In  the  100  fatal  cases  referred  to  the  condition  is  specified  in  64,  and  out  of  these  it  was  that  of 
gray  hepatisation  in  33,  or  about  one  half ;  of  red  hepatisation  in  17,  or  about  a  quarter  ;  of  partly 
red  and  gray  in  4  ;  and  of  purulent  inliltration  in  10.  In  2  of  the  last  10  the  tissue  had 
almost  broken  down  into  suppuration,  and  in  2  others  the  colour  was  greenish  gray,  and 
looked  as  if  it  were  gangrenous,  though  the  characteristic  odour  was  absent. 

The  other  pathological  conditions  to  which  it  is  usually  stated  pneumonia 
may  lead  are  abscess,  gangrene,  and  interstitial  induration.  They  are  all,  how- 
ever, at  the  most  but  rare  sequelae. 

Abscess  after  pneumonia  is  extremely  rare. 

Of  1165  cases  reported  in  the  medical  statistics  of  St.  Bartholomew's  Hospital,  abscess 
occurred  in  2  only,  a  boy  of  11  and  a  man  of  30. 

In  my  own  series  of  100  fatal  cases  abscess  was  found  in  1  only,  and  its  walls  were  thick 
and  fibrous,  so  that  it  could  not  have  owed  its  origin  to  the  recent  pneumonia. 

Selloi  in  750  cases  found  abscess  in  11,  i.e.,  1-5  per  cent.  Of  these,  7  recovered  with 
evacuation  of  the  pus,  by  expectoration  or  by  operation  ;  and  4  died. 

Even  when  abscesses  are  found  they  may  be  due  to  other  causes,  e.g.,  to 
pysemic  infarcts  or  to  septic  and  other  foreign  substances  in  the  air-tubes,  round 
which  pneumonia  has  developed,  so  that  the  mere  co-existence  of  abscess  and 
pneumonia  proves  nothing  as  to  the  causal  relation  between  them.  In  those 
rare  cases  in  which  abscess  really  follows  pneumonia  it  is  most  probably  the 
result  of  a  special  septic  infection  akin  to  that  which  causes  general  suppuration 
or  gangrene.  Some  abscesses  certainly  originate  in  local  gangrene,  for  the 
slough  may  be  found  post-mortem,  or  be  expectorated  during  life. 

Abscess  does  not,  however,  lead  necessarily  to  a  fatal  result,  so  that  the 
frequency,  or  rather  rarity,  of  abscess  after  pneumonia  must  not  be  determined 
from  the  experience  of  the  dead-house  alone. 

'■  Zeitsch.f,  klin.  Med.,  xxxvi. 
18 
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Gangrene  is  as  rare  as  abscess,  and  even  rarer.  It  may  be  diffuse  or 
localised,  and  in  the  latter  case,  if  not  fatal^  may  subsequently  present  itself  as  an 
abscess.  The  gangrenous  parts  are  crowded  with  septic  organisms,  with  which 
also  the  vessels  are  plugged,  and  it  may  be  to  this  obstruction  of  the  circulation 
that  the  gangrene  is  in  great  part  due.  Gangrene  is  most  likely  to  occur  when 
the  sources  of  putrefactive  infection  are  already  present  in  the  lung,  and  thus  it 
may  follow  upon  pneumonia  in  patients  who  have  already  bronchiectatic  or  other 
cavities  with  putrid  contents. 

During  life  the  diagnosis  between  gangrene  and  fetid  empyema  is  very 
difficult — and  most  of  the  reported  cases  of  recovery  after  gangrene  of  the  lung 
have  been  in  all  probability  empyema. 

The  rarity  of  gangrene  is  shown  by  statistics,  for  in  the  Collective  Investifjation  Reports 
only  2  instances  are  recorded  out  of  1065  cases,  and  therewith  the  St.  Bartholomew's  statistics 
almost  exactly  agree,  for  they  show  only  2  cases  out  of  1165.  The  one,  a  youth  of  21,  died, 
the  other  recovered.  Coupland,  out  of  39  cases  of  gangrene  met  with  in  the  course  of  ten  years 
at  the  Middlesex  Hospital,  found  only  14  associated  with  pneumonia,  and  in  only  8  of  these  was 
the  gangrene  consequent  on  the  pneumonia. 

In  my  series  of  100  fatal  cases  only  2  were  in  a  condition  approaching  gangrene,  but  in 
neither  of  these  was  the  characteristic  odour  present. 

Sello's^  statistics  give  3  cases  in  750,  i.e.,  0'4  per  cent. 

Induration — Fibrosis — Interstitial  Pneumonia.— When  induration  is 
spoken  of  as  following  pneumonia,  what  is  meant  is  not  the  local  fibrosis  which 
spreads  inwards  along  the  trabeculae  of  the  lung  from  a  chronic  thickened  pleura 
{pleurogenic  induration),  nor  those  patches  of  induration  in  the  substance  of 
the  lung  which  may  have  many  origins,  but  a  more  or  less  diffuse  wide- 
spread induration  involving  those  parts  of  the  lung  which  have  been  previously 
the  seat  of  pneumonia. 

What  has  been  described  in  such  cases  is  as  follows  : — In  the  early  stage,  the  affected  parts 
remain  solid,  airless,  and  granular  on  section  ;  the  interstitial  tissue  of  the  lung  is  found 
infiltrated  with  small  cells  in  active  proliferation  ;  the  alveolar  contents  become  graduaUy 
organised  and  converted  into  fibrous  tissue  by  the  passage  into  them  of  blood-vessels  from  the 
walls,  so  that  in  the  end  the  alveolar  contents  are  continuous  with  the  interstitial  induration, 
until  by  the  contraction  of  the  newly-formed  connective  tissue  the  alveoli  are  in  great  part 
obliterated,  and  a  solid  mass  of  fibrous  tissue  is  produced.  It  is,  however,  an  open  question 
whether  this  condition  is  not  an  affection,  sui  generis,  independent  of  and  not  in  any  way  neces- 
sarily related  to  acute  pneumonia. 

Theoretically  it  must  be  admitted  on  the  analogy  of  other  organs  that  acute 
pneumonia,  if  its  resolution  be  long  delayed,  may  end  in  interstital  induration, 
and  this  no  doubt  may  happen  in  certain  cases.  The  question  is  whether  this 
event  be  a  common  or  likely  occurrence.  Common  it  certainly  is  not,  and  many 
of  the  most  protracted  cases  of  pneumonia  end  at  last  in  complete  resolution. 
Even  where  induration  is  found  in  the  lungs  of  a  patient  who  has  previously  had 
pneumonia,  it  does  not  of  course  follow  that  it  has  been  the  result  of  the  pneu- 
monia. The  difficulty  is  similar  to  that  which  besets  the  question  of  the 
relation  between  acute  nephritis  and  granular  kidney.  It  is  not  improbable  that 
the  same  conclusion  is  true  in  both  cases  alike,  viz.,  that  while  interstitial  change 
may  sometimes  follow  the  acute  inflammation,  instances  of  it  are  rare,  and  that 
most  cases  of  interstitial  induration  are  to  be  referred  to  other  causes.  The 
probabilities  are,  at  any  rate,  in  favour  of  this  view,  but  the  subject  will  be 
more  fully  discussed  under  the  head  of  Chronic  Interstitial  Pneumonia. 

CLINICAL  COURSE,  PHYSICAL  SIGNS  AND  SYMP- 
TOMS.— Pneumonia  is  such  a  characteristic  disease  that  no  better  descrip- 
tion can  be  given  than  the  account  of  a  typical  case. 

*  Loc.  cit. 
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A  youth,  18  years  of  age,  of  fairly  good  health,  was  suddenly  attacked  in  the  later  part  of 
one  afternoon  with  a  violent  shivering  fit,  which  lasted  nearly  half  an  hour,  and  was  almost 
immediately  followed  by  a  sharp  stitch  in  the  left  side.  He  vomited  several  times,  felt 
extremely  ill,  had  a  racking  frontal  headaclie  and  a  constant  sense  of  nausea,  and  as  soon  as 
possible  was  put  to  bed.  "The  pain  in  the  side  continued  and  became  more  severe,  so  that 
it  caused  great  distress  in  breathing,  while  at  the  same  time  a  short,  dry,  frequent  cough  came 
on,  which,  on  account  of  the  pain  it  gave,  the  patient  -did  his  best  to  control,  but  without 
success.  That  evening  he  became  very  feverish,  and  could  not  sleep  because  of  the  pain  and 
cough.  During  the  follo\ving  day  he  remained  in  much  the  same  state,  except  that  he  grew 
gradually  worse.  He  lost  all  appetite  and  suffered  much  from  thirst;  the  stomach  was  so 
irritable  that  he  vomited  almost  everything  he  took,  and  at  the  same  time  diarrhoea  set  in,  which 
lasted  for  the  next  thirty-six  hours.  It  was  on  the  third  day  of  illness  that  he  came  under 
observation. 

3rd  day. — The  patient  was  found  to  be  a  fairly  developed  but  somewhat  weakly-looking 
lad.  He  was  lying  on  his  back  in  bed  witli  an  expression  of  pain  upon  his  face,  breathing 
rapidly  and  with  evident  distress,  for  the  respirations  were  short,  shallow,  and  jerky,  while 
the  alfE  nasi  dilated  widely  with  each  inspiration.  The  cheeks  were  red  and  flushed,  the  com- 
plexion somewhat  dusky, 
and  the  lips  dry ;  the  tongue 
was  coated  with  a  thick  fur, 
while  the  tip  and  centre  were 
<lry,  brown,  and  cracking. 
The  skin  of  the  body  felt 
pungently  hot  and  dry,  and 
the  temperature  proved  to 
be  104°.  The  pulse  was  120 
and  of  slightly  increased 
tension  ;  the  respirations  42, 
short,  shallow,  frequent,  and 
interrupted  by  cough.  The 
patient  could  speak  only  in 
short,  jerky  sentences,  for 
he  did  not  dare  to  breathe 
freely.  He  made  complaint 
of  pain  in  his  side,  of  cough, 
frontal  headache,  and  thirst. 
The  cough  was  frequent, 
short,  hacking,  restrained, 
and  without  expectoration. 
The  urine  was  scanty,  1030, 
acid,  and  deposited  on  cool- 
ing a  cojnous  sediment  of 
urates,  but  was  free  from 
albumen.  The  ratio  of  the 
pulse  to  the  respiration  was 
diminished  Jj-/-,  so  as  to  be 
less  than  3  to  1.  Physical 
examination  revealed  nothing  abnormal  except  in  the  chest.  Here  the  lower  part  of  the  left 
side  appeared  somewhat  distended,  and  hardly  moved  at  all  on  respiration.  The  percussion  in 
the  lower  part  of  the  front  below  the  nipple,  and  in  the  upper  part  of  the  axilla,  was  hyper- 
resonant  (skodaic  resonance).  At  the  base  behind  it  was  dull  up  to  the  angle  of  the  scapula, 
and  over  this  area  the  vocal  vibrations  were  increased  and  bronchophony  and  bronchial  breath- 
ing audible.  Just  above  the  dull  area  fine  crepitation  was  heard,  which  was  increased  by 
coughing,  and  in  the  axilla  pleuritic  friction  was  found. 

Into  the  upper  part  of  the  left  lung  the  air  entered  fairly,  though  not  freely,  owing  to  the 
restricted  movements. 

Over  the  whole  of  the  right  lung  the  respiration  was  somewhat  loud  and  exaggerated,  being 
clearly  complementary  or  puerile. 

The  patient  was  much  distressed  by  any  movement,  and  was  not  in  a  condition  to  bear 
prolonged  examination. 

The  diagnosis  was  clear.  The  patient  evidently  had  acute  pneumonia  of  the  lower  part  of 
the  left  lung. 

That  night  the  patient  slept  very  badly,  was  actively  delirious,  and  very  restless. 

ilk  day. — The  condition  next  day  was  somewhat  worse  in  all  respects,  and  the  temperature 
had  still  further  risen,  remaining  for  some  hours  over  105°.  The  cough  was  more  troublesome 
and  the  difficulty  on  breathing  considerable,  though,  owing  to  the  greater  delirium,  the  patient 
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was  less  conscious  of  his  state  and  therefore  less  distressed.  The  pulse  remained  the  same,  but 
the  respii'iitions  had  risen  to  50,  so  that  the  pulse  respiration  ratio  was  still  further  reduced  i-^, 
i.e.,  about  2^  only  to  1. 

The  succeeding  niglit  was  spent,  like  the  former,  in  restless  delirium,  but  the  next  morning 
{bth  day)  the  temperature  had  fallen  nearly  2  degrees,  and  with  this  was  associated  an 
improvement  in  the  general  condition  and  a  decrease  in  the  delirium.  Physical  examination 
showed  that  the  dulness  had  extended  upwards  to  the  middle  of  the  scapula  and  forwards  in 
the  axilla,  so  that  the  whole  lower  lobe  was  clearly  involved.  Over  the  whole  dull  area 
bronchophony  and  bronchial  breathing  were  heard,  except  at  the  lower  part  behind,  where  both 
breath-  and  voice-sounds  were  inaudible.  The  temperature  ranged  between  103°  and  104°, 
the  pulse  was  120,  and  the  respirations  50.  The  general  condition  had  somewhat  improved,  the 
cough  was  looser  and  associated  to-day  for  the  &'st  time  with  the  characteristic  expectoration, 
the  sputum  being  scanty,  viscid,  and  rusty. 

The  improvement  continued  throughout  the  day,  and  the  night,  like  the  day,  was  better  than 
the  last,  so  that  the  patient  was  less  delirious  and  obtained  more  sleep. 

Uli  day. — The  morning  found  the  patient  still  better,  and  refreshed  by  his  better  night. 
The  delirium  was  less,  the  cough  and  expectoration  about  the  same,  T.  103 '3  ;  P.  100,  andR.  44, 
the  most  important  tangible  facts  being  the  drop  of  20  in  the  pulse  rate  and  of  6  in  the 
respiration  rate.  This  morning  a  patch  of  herpes  made  its  appearance  upon  the  upper  lip  on 
the  left  side. 

At  6  p.m.  the  temperature,  which  had  been  gradually  falling  through  the  day  from 
lOB-S'to  102-6°,  suddenly  dropped,  and  before  midnight  reached  98°.  The  crisis  was  accompanied 
by  profuse  sweating  and  by  a  further  drop  in  both  pulse  and  respiration  rate.  Great  general 
improvement  at  once  took  place,  the  delirium  disappeared,  and  the  patient  lost  almost  all 
distress.  The  urine  was  scanty,  concentrated,  and  deposited  a  very  copious  sediment  of  urates, 
but  was  now,  as  it  had  been  throughout,  free  fi-om  albumen. 

The  night  was  spent  in  quiet  sleep,  undisturbed  by  delirium,  and  the  next  {Ith  day) 
morning  the  patient  looked  a  different  being.  The  face  was  pale,  but  the  flush  and  duskiness 
were  gone,  the  expression  of  ]jaiu  and  anxiety  replaced  by.one  of  quiet  weariness.  The  cough 
continued,  but  was  almost  without  pain,  and  the  expectoration  was  much  reduced,  though  still 
rusty.  No  change  could  be  made  out  in  the  physical  signs,  but  the  general  improvement 
continued,  and  the  pulse  and  respirations  fell  still  further  to  86  and  30  respectively. 

The  subsequent  course  of  the  case  was  one  of  uninterrupted  convalescence.  The  temperature 
rose  on  the  evening  of  the  8th,  as  it  also  did  on  that  of  the  9th  day  to  99-6°,  but  after  this 
became  permanently  subnormal,  and  continued  so  for  the  next  few  days.  The  cough  ceased  to 
give  any  ti'ouble,  and  the  expectoration,  though  it  became  less  and  less,  continued  rusty  until  the 
10th  day,  when  it  ceased  entirely. 

Rapid  improvement  took  place  in  the  physical  signs,  and  by  the  14th  day  the  bronchial 
breathing  had  disappeared  and  vesicular  breathing  was  beginning  to  be  audible.  On  the  17th 
day  the  patient  was  up,  looking  pale  but  otherwise  well.  Ten  days  later  he  was  sent  into  the 
country  convalescent  in  all  respects,  and  without  physical  signs,  except  that  the  breathing  over 
the  lowest  part  of  the  left  base  behind  was  sometimes  accompanied  with  a  little  wheezing. 
On  his  return  from  the  country  he  looked,  and  was  said  to  be  by  his  friends,  in  better  health  than 
he  had  ever  been  in  his  life  before. 

This  instance  illustrates,  as  well  as  any  single  case  is  likely  to  do,  the  essential 
features  of  the  disease.  It  is  characterised  by  the  sudden  onset  of  acute  fever 
indicated  by  the  usual  general  signs,  viz.,  shivering,  frontal  headache,  sickness, 
rapid  pulse  and  breathing,  rise  of  temperature,  concentrated  urine,  and  gastro- 
intestinal disturbance. 

The  localising  symptoms  indicating  the  seat  of  the  lesion  all  point  to  the 
chest,  viz.,  the  unusually  rapid  respiration  and  dyspnoea,  the  altered  pulse-respira- 
tion ratio,  the  pain  in  the  side  and  cough.  These  symptoms  are  confirmed  by 
the  pMjsical  signs,  which  prove  the  existence  of  consolidation  of  the  lung.  The 
diagnosis  is  thus  evident,  viz.,  extensive  acute  inflammatory  consolidation  of  the 
lung — in  other  words,  acute  lobar  pneumonia.  The  disease  which  sets  in  so 
acutely  reaches  its  acme  in  the  course  of  some  hours,  and  after  remaining  at  its 
height  for  a  few  days  longer,  terminates,  as  abruptly  as  it  begins,  in  about  a  week. 
While  the  general  signs  of  fever  subside  quickly,  the  physical  signs  continue, 
and  though  they  too  change  rapidly,  they  take  some  days  to  disappear  completely. 
Often,  within  a  fortnight  from  the  time  the  temperature  fell,  except  for  the 
weakness  left  behind  by  the  fever,  the  patient  is  well ;  a  few  days'  change  m 
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the  country  will  complete  the  convalescence,  so  that  by  the  end  of  six  weeks  or 
so  the  health  will  he  perfectly  re-established,  and  no  trace  of  the  mischief  be  left 
behind  in  the  lungs. 

Characteristic  as  pneumonia  so  frequently  is,  still  a  case  as  typical  as  that  just 
given  is  by  no  means  common.  Analysis  of  the  separate  symptoms  and  physical 
signs  will  make  evident  how  large  a  scope  for  variation  there  is  in  any  individual 
case. 

ANALYSIS  OF  SIGNS  AND  SYMPTOMS. 
A.  THE  GENERAL  SIGNS. 

The  onset  of  the  disease  is,  as  a  rule,  very  sudden,  and  not  only  the 
day,  but  often  the  hour,  can  be  fixed.  Premonitory  signs  are  usually  entirely 
absent,  or,  if  present,  are  of  a  very  slight  and  indefinite  character,  so 
that  the  disease  appears  to  strike  the  patient  down  in  the  midst  of  health. 
Undue  stress  is  often  laid  upon  premonitory  symptoms,  as  though  they  were  a 
necessary  part  of  the  argument  in  favour  of  the  germ  theory,  but  their  presence 
or  absence  does  not  really  affect  the  question. 

The  onset  is  usually  marked  by  the  ordinary  general  symptoms,  viz.,  shivering, 
frontal  headache,  vomiting,  and  fever,  and  it  is  attended  with  so  great  prostration 
and  feeling  of  illness  that  the  patient  is  driven  to  take  to  bed  at  once.  Where 
pneumonia  occurs  as  a  complication  of  bronchitis,  or  in  the  course  of  some  other 
fever,  such  as  typhoid  or  scarlet  fever,  the  onset  is  often  not  abrupt  but  gradual, 
and  the  same  holds  good  in  aged  or  cachectic  persons,  in  whom,  even  with  extensive 
pneumonia,  the  fever  may  be  but  moderate  throughout. 

There  is,  however,  a  remarkable  group  of  cases,  in  which  the  constitutional 
symptoms  are  so  slight  that  the  patient  is  able  to  remain  up  and  about,  and  may 
even  continue  at  work,  and  that  when  the  consolidation  in  the  lungs  is  by  no 
means  small.  This  we  may  call  ambulatory  pneumonia  just  as  similar  cases 
of  typhoid  fever  have  been  called  ambulatory  typhoid. 

It  is  in  these  cases  that  grave  symptoms  may  set  in  abruptly,  and  the 
patient  die  suddenly.  Every  year  a  certain  number  of  cases  of  this  kind  are 
brought  in  dead  into  the  hospitals,  having  dropped  in  the  street  or  at  their  work. 
Of  this  the  following  is  a  good  instance. 

A  man  of  middle  age  was  seen  to  fall  in  the  street,  and  was  brought  into  the  hospital  dead. 
The  post-mortem  revealed  acute  pneumonia  of  the  right  upper  lobe  of  considerable  extent,  in 
the  stage  of  gray  hepatisation,  the  right  lung  weighing  48i  ounces  and  the  left  only  16  ounces. 
Except  that  there  was  slight  atheroma  in  the  arteries  and  a  little  interstitial  nephritis,  there 
was  no  other  gross  lesion.  The  heart  muscle  was  healthy,  but  all  its  cavities  were  filled  with 
firm  dark  clot,  wliich  extended  into  the  pulmonary  vessels  and  aorta.  Possibly  this  clotting 
may  have  been  the  actual  cause  of  death. 

Shivering  is  rarely  absent  as  an  initial  symptom  in  some  degree,  and  in  most 
cases  takes  the  form  of  a  very  severe  rigor,  which  may  last  twenty  minutes  to  half 
an  hour.  There  are  few  diseases  in  which  the  initial  rigor  is  so  severe  or  pro- 
longed. Usually  the  rigor,  if  it  has  been  severe,  is  single,  and  is  not  repeated  dur- 
ing the  attack.  It  may,  however,  now  and  then  happen  that  there  are  two  or 
three  well-marked  rigors,  but  under  any  circumstances  they  occur  during  the  first 
few  hours  only.  The  place  of  the  rigor  is  sometimes  taken  by  slight  shiverings ; 
if  80,  they  may  be  repeated  and  last  throughout  the  first  or  even  the  second  day. 

Sir  Andrew  Clark  records  ^  a  case  in  which  there  were  thirteen  well-marked  rigors  in  twenty 
•days,  but  the  long  duration  of  the  attack  renders  the  case  peculiar. 

A  well-marked  rigor  or  rigors  occur  in  from  60  to  80  per  cent,  of  all  cases. 

1  Med.  T.  and  O.,  1884,  ii.  841. 
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In  my  o.wn  series  of  100  cases  the  rigor  was  absent  in  21,  and  in  four  of  these  the 
pneumonia  occurred  in  the  course  of  some  other  fever  or  acute  disease.  In  25  instances 
the  rigor  was  noted  as  being  specially  severe,  and  in  two  others  the  rigor  recuri'ed  during 
the  first  few  hours.  In  one  instance  the  patient  liad  four  veiy  severe  rigoi-s  within  twelve 
hom-s,  and  died  ultimately,  on  the  10th  day,  of  pericarditis.  Of  the  remainder,  one  patient 
had  slight  shivering  attacks,  which  were  repeated  at  short  intervals,  and  lasted  till  the 
end  of  the  second  day. 

The  most  frequent  time  for  pneumonia  to  commence,  as  indicated  by  the 
rigor,  is  during  the  afternoon  or  early  evening,  and  the  rarest  the  middle 
part  of  the  day  or  night. 

In  young  children  the  place  of  the  rigor  is  often  taken,  as  in  other  fevers,  by 
a  convulsive  fit.  When  the  fits  recur  and  the  child  remains  unconscious,  the 
difficulties  of  diagnosis  between  pneumonia  and  meningitis  may  be  by  no  means 
slight,  but  even  from  the  first  the  rapidity  of  respiration  and  the  perverted 
pulse-respiration  ratio  will  prevent  mistake. 

Temperature. — With  the  commencement  of  the  attack  the  temperature 
begins  at  once  to  rise,  and  rises  rapidlj',  so  that  within  a  few  hours  it  reaches  103° 
or  104° ;  it  remains  at  or  about  this  level  with  but  slight  remissions  for  some  days,, 
and  then  falls  almost  as  suddenly  as  it  rose,  the  aifection  ending  in  most  cases 
with  a  well-marked  crisis  (fig.  67).  The  typical  chart  may  be  divided  into  three 
parts — (1)  the  rise,  (2)  the  continued  fever,  (3)  the  fall,  and  each  of  these-parts 
shows  variations  and  peculiarities  in  special  cases.  • 

The  rise  is;  as  already  stated,  very  rapid ;  that  is  to  say  within  twelve  hours, 
in  most  cases,  the  temperature  will  reach  almost  its  maximum,  and  it  is  by  no 
means  rare  for  the  temperature  to  rise  to  104°  or  even  105°  within  three  or  four 
hours,  so  that  if  the  rigor  occurs,  as  it  often  does,  in  the  late  afternoon,  the  fever 
may  be  well  marked  by  the  evening.  Still  more  rapid  rises  are  recorded,  as,  for 
example,  a  case  of  Quinquard's  quoted  by  Jiirgensen,  in  which  the  temperature 
rose  in  the  15  minutes  following  the  rigor  from  normal  to  103°  (39"3  C),  and 
at  the  end  of  the  hour  reached  105-8°  (41  C). 

Similar  rapid  rises  are,  of  course,  met  with  after  severe  rigors  in  other  affections,  notably  in 
pyaemia,  ulcerative  endocarditis,  and  such-like  cases.  The  most  remarkable  instance  in  my 
own  experience  occurred  after  the  jjassage  of  a  small  catheter  for  stricture :  a  rigor  followed 
almost  immediately,  and  lasted  for  twenty  minutes,  when  the  teniperature  was  -taken  and 
found  to  have  risen  from  normal  to  108 '6°. 

The  rise  may,  however,  be  much  more  gradual,  and  this  is  especially  the  case 
iu  aged  and  cachectic  persons,  and  where  pneumonia  occurs  in  the  course  of 
bronchitis  or  some  specitic  fevei'. 

The  continued  fever. — The  temperature  "having  risen  to  a  certain  height, 
remains  very  much  at  the  same  level  for  several  days.  Daily  oscillations  are 
present  but  slight ;  they  average  about  one  degree,  the  evening  temperature 
being  the  higher,  but,  as  in  other  fevers,  this  may  be  reversed.  Tlje  daily 
oscillations  may  be  more  considerable,  and  even  so  extreme  as  to  deserve  the 
name,  which  has  been  applied  to  them,  of  remittent,  or  hectic.  Such  extrenae 
irregularities,  like  other  eccentricities  in  the  disease,  are  always  uncomfortable 
signs,  but  still  not  of  necessarily  bad  prognosis,  for  they  may  end,  like  simple 
cases,  with  a  crisis  and  recovery.  ■ 

Wunderlich,  in  his  typical  temperature  chart  of  pneumonia,  lays  stress  on  a 
drop  which  he  states  occurs  on  the  fifth  day,  but  this  drop  is  not  constant,  and 
has  not  the  importance  he  attached  to  it. 

Sometimes  at  about  the  time  the  crisis  is  expected  a  drop  of  two  or  more 
degrees  may  occur,  as  if  the  crisis  were  commencing  (pseudocnsis ;  precritical 
drop),  but  the  temperature  may  then  cease  to  fall  and  remain  at  the  lower  level. 
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or  even  rise  again  above  the  previous  level  during  the  next  twenty-four  to  thirty- 
six  hours,  after  which  the  crisis  may  develop  in  the  ordinary  way.  In  both  cases 
these  are  accidental  variations  only,  and  not  in  any  way  characteristic. 

It  is  true  that  the 
height  of  the  continued 
fever  gives  a  rough 
measure  of  the  severity 
of  the  case,  other  things 
being'  equal,  but  too 
much  stress  must  not 
be  laid  iipon  it,  for  the 
temperature  may  be 
high  without  other 
anxious  signs  in  cases 
which  do  perfectly  well, 
and  not  high  in  other- 
wise grave  cases  which 
end  in  death.  A  tem- 
perature of  106°  or  more 
becomes  of  itself  a  grave 
symptom,  but  such  an 
amount  of  fever  is  ex- 
ceptional. It  may  occur 
on  the  second  or  third 
day,  and  if  reduced  by 
appropriate  measures 
may  not  aflFect  the 
favourable  course  of  the  i"'ig-  oi. 

disease.     The  unusual 

temperatures  usually  occur  late  in  the  case,  about  the  time  when  the  crisis 
might  be  expected,  and  often  usber  in  death. 

WOson  Fox's  table  shows  that  fever  above  106°  occurred  only  in  4-6  per  cent,  of  all  cases,  and 
that  in  84  per  cent,  the  temperatures  ranged  between  103°  and  106°,  being  in  40  per  cent,  between 
104°  and  105°. 

On  the  other  hand,  the  temperature  may  be  quite  low,  and.  never  rise  above, 
for  example,  101°. 

Cases  are  also  recorded  on  good  authority  in  which  the  temperature  has 
never  been  raised  at  all  {Apyretic  Pneumonia). 

Thus  Koranyi  ^  records  a  case  of  a  chlorotic  girl  who  had  an  ordinary  pneumonia,  lasting  for 
nine  days,  but  without  any  rise  of  temperature  throughout,  and  Walshe  ^  also  refers  to  this  fact. 

Many  of  the  earlier  cases  recorded  were  observed  before  the  clinical  thermo- 
meter was  used  systematically. 

The  temperature  in  the  axilla  has  been  sometimes  found  higher  on  the 
affected  side.  .  , 

'The  Fall. — The  fall  in  temperature  is  abrupt,  the  fever  ending  in  most  cases 
by  crisis.  The  crisis  consists,  however,  of  much  more  than  the  mere  fall  of 
temperature,  for  besides  this  and  the  drop  in  the  pulse— and  respiration-rate  which 
go  with  it — there  is  the  most  marked  change  in  the  general  condition,  so  that  the 
patient  seems  to  have  passed  almost  miraculously  fx'om  a  state  of  the  utmost 
distress  and  danger  to  one  of  comparative  comfort  and  safety. 

'  Ileal  Encycl.,  yu.  B7 2.  Oerhardt^s  Handb. ,  iii.  6iS. 
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Accompanying  the  crisis  there  often  occur  what  have  been  described  as 
crUical  discharges,  of  which  the  most  frequent  is  profuse  sweating,  and  another 
much  less  common,  but  still  not  so  very  rare,  is  profuse  watery  diarrhoea.  Jiven 

|0^T.| 


Fig.  67. 

Pneumonia,  terminating  by  crisis,  morning  and  evening  temperatures  shown. 
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Fig.  68, 

Hourly  chart  from  the  same  case  between  the  two  dotted  lines  on  the  preceding  chart. 

hffimorrhages  have  occurred  at  this  time,  chiefly  from  the  nose,  but  also  from 
the  bowel,  and  with  the  urine.    Of  these,  the  two  latter  are  extremely  rare. 

Two  remarkable  cases  of  acute  transitory  oedema  of  the  lung  are  recorded  by 
Max  Kahane^  at  the  commencement  of  the  crisis  without  excessive  expectoration. 
In  both  recovery  occurred. 

Abrupt  as  the  fall  of  temperature  is  at  the  crisis,  still  it  seems  to  lag  behind 

1  Ctlbt./.  kl.  Med.,  1891,  No.  10. 
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those  general  indications  of  improvement  referred  to,  and  it  is  not  until  the  lapse 
of  some  hours  that  the  normal  is  reached. 

_  The  length  of  the  crisis  varies  a  good  deal  in  different  cases,  but  the  average 
is  stated  to  be  about  sixteen  hours.  The  distinction  between  sudden  fall  or 
crisis,  and  gradual  fall  or  lysis,  is  purely  artificial.  All  cases  in  which  the 
temperature  reaches  the  normal  within  twenty-four  hours  would  be  certainly 
said  to  end  by  crisis,  while  those  in  which  the  fall  is  spread  over  more  than 
forty-eight  hours  are  commonly  said  to  terminate  by  lysis.  The  line  between 
the  two  has  been  artificially  drawn  at  thirty-six  hours,  and  in  this  sense  about 
two  out  of  every  three  cases  which  recover  end  by  crisis,  but  the  estimates  given 
vary  from  60  to  80  per  cent. 

The  statistics  of  Croce  dealing  with  461  oases  give  62  percent,  as  ending  by  crisis  and  38 
per  cent,  by  lysis. 

Of  my  own  series  of  oases  which  terminated  by  crisis,  in  22  per  cent,  the  crisis  was 
complete  m  twelve  hours  or  less,  in  45  per  cent,  in  more  than  twelve  and  less  than  twenty-four 
while  in  the  remainder  (33  per  cent. )  it  was  spread  over  from  twenty- four  to  thirty-six  hom-s  In 
one  of  my  cases  the  temperature  fell  from  1 04°  to  normal  in  eight  hours.  Other  oases  are  recorded 
in  which  the  crisis  has  been  complete  in  six  or  even  four  hours. 

The  following  case  is,  I  believe,  unique,  for  in  it  the  temperature  fell  from  103°  to  96°  in  the 
space  of  one  hour.  I  had  been  for  some  time  interested  in  the  fall  of  temperature  during  the 
crisis  of  pneumonia,  and  had  given  instructions  that  the  temperature  should  in  some  of  my 
cases  be  taken  every  hour,  and  it  is  to  this  that  the  observation  is  due.  The  patient  was  a 
lad  of  9  years  of  age,  who  had  been  in  good  health,  except  that  he  had  once  or  twice  in  his 
life  had  a  fit.  On  Dec.  13th,  having  been  previously  as  well  as  usual,  he  was  suddenly  seized 
with  a  fit,  and  became  very  ill.  Remaining  unconscious  and  growing  feverish,  he  was  brought 
to  the  hospital,  and  was  admitted.    He  was  found  with  a  temperature  of  103°,  pulse  110,  and 
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Fig.  69. 
One  hour  crisis. 


respiration  52,  and  proved  to  have  left  apex  pneumonia.  During  the  next  twenty-four  hours 
he  had  two  more  fits  and  remained  deeply  unconscious  and  delirious.  For  the  next  two  days 
the  patient  continued  in  much  the  same  state  of  delirium  and  fever,  and  the  signs  at  the  apex 
developed  further.  On  the  17th— i.e.,  the  fifth  day  of  the  disease— I  gave  orders  that  the  tem- 
perature should  be  taken  every  hour.  At  eleven  o'clock  that  evening  the  temperature  was  103°, 
and  at  twelve  o'clock  96  3°,  having  thus  fallen  nearly  seven  degrees  within  the  hour.  The 
nurse  stated  that  at  eleven  o'clock  the  patient  woke  up  suddenly  in  what  she  thought  to  be 
a  fright,  and  seemed  to  be  extremely  ill.  At  one  o'clock,  when  the  house  physician  saw  him, 
and  confirmed  the  temperature  taken  by  the  nurse,  the  lad  was  sweating  profusely,  was  less 
delirious,  and  seemed  to  be  much  better.  The  next  day  he  was  convalescent.  Bronchial 
breathing  continued  ,  until  the  24tli,  after  which  the  physical  signs  rapidly  cleared  up  and  he 
was  soon  quite  well. 

If  the  pulse-  and  respiration-rate  be  followed,  it  will  be  seen  that  the  crisis  was  preceded,  as 
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it  so  often  is,  by  a  drop  in  the  pulse-rate,  accompanied  in  this  case  by  a  drop  in  the  respiration-  W 
i-ate  also. -16th  :  Pulse  120,  respiration  60.-17th  (morning) :  Pulse  96,  respiration  56  ;  evening, 
pulse  80,  respiration  36.-18th:  Pulse  68,  respiration  32. -28th:  Pulse  80,  respiration  24. 
On  leaving  the  hospital  the  pulse  was  70  and  the  respiration  20. 

As  a  rule  the  drop  is  continuous  and  uninterrupted,  that  is  to  say,  the  fall 
once  begun  continues  until  the  normal  is  reached.  At  times,  however,  it  is 
interrupted,  a  fall  of  one  or  two  degrees  taking  place  and  the  temperature  then 
either  continuing  at  this  lower  level  or  rising  again  to  the  original  level,  or  it  rnay 
be  higher,  during  the  next  twenty-four  or  thirty-six  hours,  after  which  the  crisis 
develops  in  the  usual  way.  This  is  spoken  of  as  an  interrupted  crisis,  or  the 
disturbance  of  temperature  is  described  as  the  perturbatio-critica  or  precritica. 

The  crisis,  as  stated,  usually  marks  the  commencement  of  convalescence,  but 
this  is  not  always  so.  It  is  always  attended  with  some  prostration ;  generally 
this  is  so  slight  as  to  attract  no  notice,  being  merged  in  the  general  improvement, 
but  in  bad  cases  the  prostration  may  be  so  extreme  as  to  amount  to  collapse, 
and  this  collapse  may  be  fatal.  It  is  as  though  the  patient  died  of  the  1/| 
shock  of  the  crisis.  Or,  again,  the  critical  fall  of  temperature  may  occur,  but  the 
pulse  and  respirations  continue  at  their  previous  rate  and  the  general  improve- 
ment be  absent.    In  such  cases  a  fatal  result  may  be  anticipated. 

In  fatal  cases,  then,  the  temperature  may  either  continue  high  and  unchanged 
to  the  end ;  or  the  usual  crisis  may  occur  either  immediately  before  death  or  even 
one  or  two  days  before ;  or,  again,  the  temperature  may  rise  rapidly,  even,  it  may 
be,  to  107°  or  higher.  More  commonly  no  crisis  occurs,  but  the  temperature  falls 
gradually,  the  prostration  increases,  and  the  general  condition  becomes  worse, 
until  asthenia  ends  in  death. 

Critical  days. — That  pneumonia  tends  to  terminate  on  the  odd  days  was 
taught   by  Trousseau, 
although    the  theory 
dates  from  Hippocrates. 

Statistics  do  not  con- 
firm this  opinion.  The 

combined  results  of 

Jiirgensen,  Quincke  and 

Fischer  give  a  percent- 
age of  51-7  for  the  odd 

days  against  48 '3  for  the 

even,  but  all  statistics 

alike  show  that  the  7th 

is  the  day  of  preference 
1  for  the  crisis;  after  that 
'  comes  the  5th  and  then 

the  6th,  and  on  these 

three  days  together  the 

crisis  occurs  in  about  56 

per  cent. 

Diagram  constructed 
from  the  figures  given  by 
Sturges,  collected  by  him 
from  various  sources.  The 


'J 


Fig.  70. 


irom  various  suuiues.  jliic 

black  areas  show  the  percentage  number  of  cases  which  have  their  crisis  on  any  given  day,  the 
actual  percentage  figures  being  written  at  the  side.  The  upper  limit  of  tlie  dark  area  shows  the 
total  percentage  of  cases  on  any  given  day  which  on  or  before  that  day  will  have  experienced 
their  crisis.  Thus  in  73  per  cent,  the  crisis  has  occurred' before  the  end  of  the  7th  day,  and  in 
92  per  cent,  before  the  end  of  the  9th  day. 
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Pneumonia  ends  by  lysis  in  about  one-third  of  the  cases  which  recover,  i.e.,  the 
temperature  takes  more  than  thirty-six  hours  to  reach  the  normal.  As  a  rule,  lysis 
is  complete  within  forty-eight  hours,  but  it  may  extend  over  three  or  even  four 
days.  If  the  temperature  continue  raised  for  longer  than  this,  it  is  very  probable 
that  there  is  something  beyond  pneumonia  to  account  for  it,  perhaps  empyema. 

The  critical  fall  is  followed,  as  in  other  fevers,  by  the  ordinary  reaction,  and  the 
temperature  remains  below  normal  for  some  days,  or  it  may  be  some  weeks  (fig. 
67).  Much  less  importance  is  often  attached  to  this  period  of  depression  than 
it  deserves,  for  during  this  time  the  general  functions  and  strength  are,  like  the 
temperature,  below  normal,  and  convalescence  cannot  be  said  to  be  really  estab- 
lished until  the  temperature  has  risen  to,  and  is  maintained  at,  the  normal  level. 

There  are  several  facts  in  the  life-histoiy  of  the  pneumococcus  which  are  of  great  interest  in 
relation  to  the  crisis  of  pneumonia.  The  crisis  appears  to  correspond  with  the  rapid  attenuation 
of  the  pneumococcus  and  its  death,  for  in  cultivation  the  pneumococcus  becomes  inactive  in 
the  course  of  six  days.^ 

Its  development  is  checked  by  high  temperatures  :  thus  in  a  gelatine  culture  the  pneumo- 
coccus cannot  resist  a  temperature  of  109°  F.  more  than  six  hours,  and  a  temperature  of  105° 
for  more  than  twelve  hours  ;  while  a  broth  culture  loses  its  virulence  after  twenty-four  hours  at 
106°,  and  after  five  days  at  105°. 

Rabbits  can  resist  pneumococcus  infection  as  long  as  they  are  kept  at  high  temperature, 
hut  succumb  when  the  temperature  falls. 

Where  the  fever  is  unusually  persistent  it  may  be  due  to  a  creeping  inflam- 
mation, which,  as  it  resolves  in  one  part  of  the  lung,  develops  afresh  in  another. 
This  is  not  uncommon  in  the  pneumonia  which  follows  influenza.  In  most 
instances  it  is  due  to  some  complication,  of  which  the  commonest  is  empyema. 
But  there  remains  a  small  group  of  cases  in  which,  without  any  cause,  apparent 
at  the  time  or  afterwards,  the  temperature  continues  raised  for  some  time. 

For  instance,  in  a  child  of  6  years  of  age,  who  passed  through  a  severe  attack  of  double  pneu- 
monia, the  temperature  continued  hectic  for  six  weeks,  for  which  the  most  careful  examination 
could  find  no  explanation.    In  the  end  the  child  made  a  complete  recovery. 

B.  THE  LOCALISING  SYMPTOMS. 

Respiration. — The  breathing  of  pneumonia  is  peculiar,  being  frequent, 
shallow,  panting,  and  interrupted  by  the  catch  in  the  side  and  by  the  short  cough. 
For  this  reason  also  the  speech  is  jerky  and  broken,  the  words  coming  out  in  twos 
or  threes  and  in  short  sentences. 

The  shortness  of  breath  is  not  only  evident  to  others  but  is  felt  by  the 
patient,  and  is  in  the  early  stages,  after  the  stitch  in  the  side,  the  chief  source  of 
distress.  In  the  later  stages,  when  the  dyspnoea  is  really  greater,  the  patient  is 
less  conscious  of  it,  and,  where  there  is  active  delirium,  it  is  remarkable  how  much 
efiFort  the  patients  are  capable  of  in  spite  of  the  dyspnoea ;  thus  a  patient  may 
be  so  restless  and  struggle  so  violently  as  to  require  one  or  two  nurses  constantly 
at  the  bedside  to  keep  him  in  bed,  just  as  with  delirium  tremens.  Towards  the 
end  in  fatal  cases  Cheyne-Stokes  breathing  sometimes  occurs :  it  is  not  common, 
but  is  of  fatal  omen. 

The  respirations  number,  on  the  average,  in  the  adult  about  40.  A  higher 
rate  than  this  is  in  itself  a  cause  of  anxiety,  for  though  some  cases  with  a  respira- 
tion rate  of  50  or  even  60  may  recover,  most  of  them  are  fatal.  In  children  a 
rapid  respiration  rate  has  not  the  same  importance,  for  in  them  it  may  reach 
60,  70,  or  even  80  without  exciting  on  that  account  any  serious  apprehension 

On  the  other  hand,  the  respiration  may  be  slow  throushout,  perhaps  hardly 
above  the  normal  rate  of  health.    This  is  rare  and  remarkable.    A  slow  respira- 

^  Netter,  I.e. 
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tion  rate  is  only  of  grave  significance  when  it  develops  towards  the  end  and  with 
signs  of  increasing  dyspnosa,  It  is  then  an  evidence  of  carbonic  acid  poisoning, 
and  like  Cheyne-Stokes  breathing,  is  a  warning  of  impending  death. 

The  respirations  are  increased  out  of  proportion  to  the  pulse,  so  that  the 
pulse-respiration  ratio  becomes  of  diagnostic  importance.  The  ratio  in  health  is 
about  4-5  to  1,  and  though  in  any  fever  the  respiration  and  pulse  are  both 
accelerated,  the  same  ratio  is  approximately  preserved.  In  pneumonia,  however, 
the  ratio  may  be  reduced  to  3  or  2  to  1,  or  sometimes  even  below  2  to  1.  It  is 
rare  for  such  a  pulse-respiration  ratio  to  be  met  with  in  any  other  disease  than 
pneumonia,  and  when  it  is  associated  with  high  fever  the  presumption  in  favour 
of  pneumonia  is  very  strong. 

In  hysterical  asthma  the  respirations  may  number  as  many  as  the  pulse  or  even  more,  but 
there  is  then  no  fever.  I  have  seen  a  case  of  acute  rheumatic  pericarditis  with  effusion  asso- 
ciated with  right  pleurisy  in  which  the  ratio  was  2  to  1.  It  may  also  be  borne  in  mind  that  any 
pain  in  breathing,  whether  it  be  due  to  pleurisy  or  to  some  cause  external  to  the  pleura,  wiU 
increase  the  rate  of  breathing  and  alter  the  pulse-respiration  ratio,  and  the  same  is  true  in  acute 
peritonitis  where  the  movements  of  the  diaphragm  are  checked. 

Pulse-Respiration  Ratios?- 

1.  In  adults  during  the  fever : 

120     120     m     m     m     m     112     112     136  ISS^ 

lo"      42"      44       52       50       64       36       60       40       60  * 

•    P  88 

In  a  case  of  bronchitis  before  the  pneumonia,  g^  — 20  ' 

.    P    140    108  120 
with  the  pneumonia,  ]g^=-|Q-  ' 

2.  Cases  in  which  the  pulse  was  unusually  slow  : 

90    88  to  104    100    108  _ 

54         38         40     48  '  • 

3.  Cases  in  which  both  pulse  and  respiration  were  unusually  slow  and  that  with  extensive 

56    52  50 
pneumonia:  §0    18  ' 

4.  Cases  in  which  the  respirations  alone  are  slow  are  very  rare.  ^ 

In  a  girl  of  11  with  apex  pneumonia  and  a  temperature  of  104°  — ^  

5.  Cases  in  which  both  pulse  and'  respiration  were  unusually  rapid  ; 

160    140-160    160    160  . 
this  being  exceptional  in  adults :  — —  > 

132    160  180 
but  common  in  children  :  -yg-  -i^^  ' 

In  all  the  above  cases  recovery  took  place. 

The  following  cases  were  fatal,  and  show  the  gradual  acceleration  in  both  respiration  and 
pulse  as  death  approaches. 

11_6    120  13_2j^_ 

^  ^  48     52  60 

120    136    176  j5 
^  ^  40     48  60 

36     50     72     74  70 

P  38—48 

In  a  case  of  malignant  disease  of  the  cesophagus  the  usual  ^  was  — —  ; 

88  86 

when  pneumonia  developed  it  became  ^    42  ^' 
1  West,  St.  Barth.  Hasp.  Rep. 
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The  most  marked  instances  of  perverted  ratio  are  met  with  in  young  children 
but  yet  not  so  often  as  might  be  anticipated,  for  the  pulse  is  so  much  accelerated 
m  fever  in  children,  and  especially  when  the  fever  is  associated  with  chest 
symptoms,  that  the  ratio  still  remains  fairly  high ;  for  example,  even  where  the 
respirations  reach  70  the  pulse  may  run  up  to  160  or  180,  giving  a  ratio  still  of 
2^  to  1 


Pulse- Respiration  Ratio  during  Fever  and  Convalescence. 
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Convalescence. 
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72    68^  j68 
30    28  24 
72  )  2  days    6_6  )  5  days 
after     26  \  aft' 
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44  36 
80^ 
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Remarks. 


This  low  pulse  was 
rapid  for  3  weeks, 

•|=2J  to  1. 


Both  cases  illustrate 
the  gradual  rise  to- 
wards the  normal  in 

the  Yi  convales- 
cence progresses. 


In  this  case  the  diag- 
n  osis  of  typhoid  fever 
was  first  thought  of 
on  account  of  the 
slowness  of  the  re- 
spiration, but 

gradually  fell  and 
the  case  ultimately 
proved  to  be  nothing 
but  pneumonia. 
The  gradual  rise  during 
convalescence  in  the 

^  is  shown. 

An  extraordinary  drop 
in  the  pulse  is  shown 
during  crisis. 
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The  pulse-respiration  ratio  may  be  of  diagnostic  value  both  in  the  adult  and 

in  the  child.  .  . 

The  altered  pulse-respiration  ratio  continues  even  for  some  time  during 
convalescence,  for  though  with  the  cessation  of  fever  the  pulse  and  respiration 
both  fall,  still  the  pulse  falls  more  rapidly  than  the  respiration,  and  at  the  crisis 
the  drop  in  the  pulse  often  precedes  by  some  hours  that  in  respiration. 

Pain  is  a  prominent  symptom  and  rarely  absent.  It  is  sharp,  stabbing  and 
distressing,  like  the  stitch  of  pleurisy,  to  which  it  is  in  most  cases  due.  It  is 
usually  one  of  the  earliest  symptoms,  followhig  sharply  upon  the  heels  of  the 
rigor,  and  when  the  rigor  is  absent  it  may  be  actually  the  first  symptom  of 
which  the  patient  makes  complaint. 

According  to  GrisoUe,  it  is  present  within  the  first  twenty-four  hours  in  96  per  cent,  of  the 
cases,  and  in  84  per  cent,  of  those  within  the  first  twelve  hours. 

It  may,  however,  occur  late  in  the  attack,  or  even  be  absent  altogether ;  this 
generally  occurs  when  the  pneumonia  is  deep-seated  and  does  not  reach  the 
surface  until  late  or  not  at  all.  It  is,  as  a  rule,  most  acute  at  first,  and  tends, 
as  the  aff'ection  lasts,  to  become  less  severe. 

It  is  usually  felt  over  the  seat  of  the  pneumonia,  but  over  an  area  by  no 
means  co-extensive  with  the  inflammation  of  the  lung  or  pleura.  With  base- 
pneumonia  it  is  referred  as  a  rule  to  the  lower  part  of  the  mid-axilla,  but  it  may 
be  reflected  to  other  parts,  e.g.,  to  the  clavicle,  shoulder,  or  even,  it  is  said,  to  the 
opposite  side ;  in  children  it  is  often  referred  to  the  epigastrium  and  the  upper 
part  of  the  abdomen,  completely  below  the  costal  arch.  In  some  instances  the 
pain  has  suggested  appendicitis,  and  operations  even  have  been  performed. 
With  apex-pneumonia  it  is  less  severe  and  more  frequently  absent,  probably 
because  the  movements  of  the  upper  part  of  the  chest  are  so  much  less  free  and 
so  much  more  easily  inhibited.  The  peculiar  seat  of  the  pain  seems  to  me  to  be 
best  explained  by  the  theory  that  the  irritation  of  the  trunk  of  the  intercostal 
nerves  within  the  chest  is  transferred  to  their  peripheral  distribution,  for  example, 
to  the  lateral  branches  in  the  axilla  with  base-pneumonia.  This  must  at  any 
rate  be  the  explanation  of  the  case,  in  which,  besides  the  localised  stitch,  there  is 
cutaneous  hypersethesia  over  the  whole  affected  side. 

The  pain  greatly  increases  the  distress  and,  if  associated  with  much  cough 
or  hiccough,  may  become  of  real  gravity  from  the  suff"ering  and  increased 
dyspnoea  it  causes,  and  from  the  broken  rest  to  which  it  leads. 

The  patients  strive  to  relieve  the  pain  by  breathing  short  and  shallow,  by 
restraining  cough,  speaking  little,  and  avoiding  all  movement. 

Decubitus. — The  patient  will  lie  in  that  position  which  is  found  most  comfort- 
able, as  in  pleurisy,  but  what  that  may  be  in  any  given  case  it  is  hard  to  foretell. 
•Some  patients  find  relief  from  pressure,  and  they  will  lie  upon  the  affected  side ; 
in  others,  pressure  aggravates  the  pain,  and  these  will  lie  upon  the  sound  side. 
But,  as  a  rule,  pneumonia  patients  lie  neither  on  one  side  nor  the  other,  but  upon 
the  back,  with  the  head  a  little  raised.  Orthopnoea  is  rare  and  only  occurs  when 
there  is  some  complication. 

Cough,  like  pain,  is  a  very  early  symptom.  It  is  short,  hacking, 
painful  and  restrained.  It  stands  in  no  definite  relation  to  the  amount 
of  expectoration,  being  often  severe  where  there  is  little  expectoration 
and  slight  when  there  is  much.  In  the  aged,  weakly,  or  delirious,  it 
is  generally  feeble  and  ineffectual,  and  it  may  be  absent.  Severe,  and  especially 
paroxysmal,  coughing  is  rare,  and  only  met  with  when  the  large  air-tubes  or  the 
larynx  are  involved,  but  it  becomes  a  grave  complication  on  account  of  the 
distress  and  disturbance  it  causes.    When  provoked  by  swallowing,  as  it  some- 
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times  is,  it  may  further  aggravate  the  case  by  inci-easing  the  repugnance  to  food. 
On  the  whole,  cough  in  the  first  few  days  does  little  good  and  may  do  harm,  but 
in  the  later  days,  and  when  resolution  is  progressing,  it  is  of  unmixed  advantage 
by  assisting  expectoration ;  still  it  is  not  an  essential  symptom,  for  well- 
marked  cases  may  run  their  course  and  rapidly  recover  in  which  cough  has  been 
entirely  absent  throughout,  or  so  slight  as  to  be  almost  overlooked.  The  worst 
indication  given  by  the  cough  occurs  when,  with  increasing  signs  of  secretion  in 
the  tubes,  the  cough,  which  has  been  present  and  effective  in  bringing  up 
secretion,  becomes  ineffectual  or  ceases  altogether,  and  that  with  the  signs  of 
increasing  obstruction  to  the  tubes.  Such  a  change  is  of  the  gravest  significance, 
and  indicates  great  danger,  and  probably  death. 

Hiccough  is  an  unmixed  evil,  but  fortunately  of  rare  occurrence.  It  has  the 
same  clinical  significance  as  in  peritonitis  and  other  abdominal  affections.  It  is, 
I  suppose,  due  to  irritation  of  the  diaphragm  or  phrenic  nerves,  but  the  exact 
causation  is  not  clear,  for  it  is  absent  more  often  than  present  even  with 
extensive  diaphragmatic  inflammation,  whether  on  the  pleural  or  peritoneal 
surface.    When  present  it  is  of  grave  omen. 

The  Expectoration  is  scanty  and  viscid,  sticking  to  the  side  of  the 
vessel  into  which  it  is  expectorated,  full  of  minute  air  bubbles  and  of  a  rusty 
colour.  Such  sputum  is  said  to  be  pathognomonic,  and  is  practically  so ;  still 
something  very  like  it  is  met  with  occasionally  in  the  course  of  acute  tuberculosis 
of  the  lung,  and  in  some  cases  of  passive  congestion.  It  consists  of  the  contents 
of  the  alveoli  and  infundibula,  mixed  with  mucus  from  the  bronchial  tubes. 
The  cells  are  for  the  most  part  red  and  white  blood  cells  mixed  with  a  few 
swollen  epithelial  cells  derived  from  the  alveoli,  together  with  columnar  and 
round  catarrhal  cells  from  the  bronchial  tubes,  all  in  a  condition  of  more 
or  less  granular  disintegration,  and  many  containing  fat  drops. 

Gasts. — The  contents  of  the  alveoli  and  infundibula  may  be  expectorated  as 
casts,  and  be  recognised  with  the  microscope  in  the  sputum  by  their  form.  Small 
membranous  or  croupous  casts  of  the  smaller  bronchi  are  also  not  uncommon, 
but  the  larger  dendritic  casts,  such  as  are  met  with  in  plastic  bronchitis,  are 
really  rare,  though  every  museum  contains  specimens  of  them.  To  detect  them 
the  sputum  must  be  received  into  water,  and  then  the  pellets  which  they  form 
when  expectorated  uncoil  themselves  and  are  easily  recognised.  The  sputum  of 
course  contains  many  microbes,  and  among  them  those  that  have  been  described 
as  the  pathogenic  organisms  of  pneumonia  (<■/.  Morbid  Anatomy). 

Chemical  analysis  shows  the  sputum  to  consist  of  mucin  with  a  little  albumen.  A  small 
amount  of  iron  exists  in  the  ash  ;  the  fixed  salts,  especially  the  chlorides,  are  in  great  excess,  and 
the  alkaline  phosphates  are  absent. 

Bamberger  1  gives  the  following  comparative  analysis  of  the  sputum  of  pneumonia  and 
of  bronchitis : — 

Pneumonia.  Bronchitis. 
No  alkaline  phosphates.  10-14%  of  alkaline  phosphates. 

Na  :  K  :  :  15  :  41.  Na  :  K  :  :  35  :  20. 

Sulphuric  acid  =  8  per  cent.       Sulphuric  acid  =  3  per  cent. 

During  resolution  the  sputum  changes  its  character  and  becomes  catarrhal 
in  type. 

It  may  be  noted  that  sugar  was  found  present  by  Beale  and  Walshe,"  and  tyrosin  by 
Griesinger ;  the  latter  is  probably  a  decomposition  change. 

Colour, — The  typical  sputum  is,  as  stated,  rusty,  and  this  tint  is  due  to 
the  presence  of  red  blood  cells  and  of  blood-colouring  matter.    The  blood 

1  Reynold's  Syst.,  iii.  628.  •*  Med.  Chir.  Tr.,  vol.  x.xxv. 
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exuded  undergoes  the  usual  colour  changes,  and  thus  the  sputum  in  the  later 
stages  may  be  brown,  yellowish,  or  green.  A  yellow  or  green  tint  may  suggest  the 
presence  of  bile,  especially  if  the  patient  be  jaundiced.  Bile-colouring  matter 
liiay  be  demonstrated  in  some  cases  by  the  ordinary  reactions,  but  in  most 
these  reactions  fail  and  the  colour  is  found  to  be  due  to  altered  blood  only. 

If  abscess  or  gangrene  occur,  the  sputum  will  become  characteristic  of  these  afifections. 

The  amount  of  blood  is  rarely  more  than  enough  to  give  the  sputum 
the  characteristic  rusty  tint,  but,  if  larger  in  quantity,  it  may  make  it  of  a  dark 
red  or  purple  colour.  This  is  what  is  described  as  plum  or  prune  juice 
expectoration. 

Bright-coloured  blood,  as  in  ordinary  haemoptysis,  is  rare  in  pneumonia, 
and  when  it  occurs  is,  with  few  exceptions,  in  small  amount.  In  these  few  cases 
it  may  be  in  sufficient  quantity  to  be  fairly  described  as  profuse  haemoptysis. 
This  is  met  with,  according  to  Walshe,  only  in  connection  with  tubercle, 
and  it  has  been  suggested  that  in  such  cases  the  bleeding  takes  place  not 
from  the  pneumonic  but  from  the  tubercular  parts  of  the  lung. 

Huss  has  observed  it  with  morbus  cordis,  and  it  has  been  attributed,  but 
apparently  without  much  reason,  to  atheroma  of  the  pulmonary  artery. 

In  the  following  cases  the  lungs  were  free  from  tubercle,  anil  the  bleeding  was  clearly  only  an 
extreme  exaggeration  of  the  ordinary  haemorrhage  of  pneumonia. 

In  the  first,  that  of  a  young  man  19  years  of  age,  the  attack  began  according  to  the  patient's 
own  account  with  the  spitting  of  5  or  6  ounces  of  bright  blood,  and  the  htemoptysis  continued 
till  admission  on  the  second  day  ;  about  6  ounces  were  brought  up  on  the  second  day,  the  same 
quantity  on  the  3rd,  and  3  ounces  on  the  4th.  The  sputum  then  continued  rusty  till  the  7th 
day,  when  it  ceased  altogether,  and  the  patient  died  on  the  9th  day.  At  the  autopsy  the  whole 
right  lung  was  solid  and  weighed  54  ounces.  No  trace  of  tubercle  could  be  found  in  any  part 
of  either  lung. 

In  the  second  case,  also  that  of  a  young  man,  the  haemorrhage  was  still  more  profuse, 
amounting  to  about  half  a  pint  daily.  This  quantity  was  brought  up  for  four  or  five  days  until 
the  patient  died.  The  haemorrhage  was  so  considerable  as  to  make  it  probable  that  it  came  from 
an  old  cavity  in  the  lung,  though  no  physical  signs  except  those  of  pneumonia  could  be  found. 
As  in  the  previous  case,  the  autopsy  revealed  no  lesion  except  acute  pneumonia  of  the  whole  of 
one  lung. 

Besides  these  two  cases,  which  were  rendered  complete  by  the  autopsy,  I  have  notes  of 
a  few  otliers  in  which  similar  haemoptysis  occurred,  though  to  a  much  smaller  extent. 
These  patients  recovered  completely  and  gave  no  signs  of  tubercular  mischief  either  at  the  time 
or  subsequently. 

Occasionally,  as  in  the  first  case,  the  attack  is  stated  by  the  patient  to  have 
commenced  with  the  spitting  of  bright  blood,  which  did  not  recur,  the  sputum 
remaining  only  rusty  afterwards  (c/.  case,  p.  281).  From  what  has  been  said,  there 
is  no  reason  to  dismiss  these  statements  as  mere  exaggerations.  Other  things  being 
equal,  the  amount  and  kind  of  haemorrhage  may  be  taken  as  a  measure  of  the  /\ 
intensity  of  the  inflammation,  and  thus  becomes  an  important  factor  in  prognosis.  ! 

Where  pneumonia  occurs  in  a  patient  with  morbus  cordis,  and  especially  with 
mitral  stenosis,  it  might  be  thought  that  copious  haemoptysis  would  be  not 
uncommon,  but  this  does  not  appear  to  be  especially  the  case.  Yet  one  or  two 
remarkable  cases  of  the  kind  have  come  under  my  observation,  and  will  be 
referred  to  later. 

Not  infrequently  the  characteristic  expectoration  is  mixed  with  a  considerable 
amount  of  catarrhal  secretion.  This  is  not  infrequent  in  aged,  cachectic,  and 
feeble  persons,  as  also  in  drinkers,  and  is  due  to  the  presence  of  bronchitis  or 
oedema  of  the  lung  as  a  complication. 

Amount. — The  sputum  is  scanty,  unless  complications  are  present ;  probably 
not  amounting  to  more  than  one  or  two  ounces  in  the  twenty-four  hours.  It 
may  even  be  absent  throughout.    This  occurs  most  frequently  in  children,  for 
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children  under  five  years  do  not  expectorate,  but  swallow  what  they  cough  up, 
and  so,  too,  do  many  adults.  Still,  in  the  adult  there  may  be  no  sputum,  just  as 
there  may  be  no  cough  ;  and,  indeed,  the  two  not  uncommonly  go  together.  The 
absence  of  expectoration  is  said  to  be  more  often  seen  with  apex-  than  with  base- 
pneumonia,  but  I  do  not  think  this  is  correct.  If  the  sputum  be  large  in 
amount  and  catarrhal,  the  prognosis  is  unfavourable ;  and  still  more  so  if,  having 
once  been  copious,  it  become  scanty  or  cease  altogether,  without  any  im- 
provement in  the  condition  of  the  chest. 

The  characteristic  rusty  sputum  makes  its  appearance,  in  about  50  per  cent, 
of  all  cases,  within  the  first  two  days,  but  it  may  be  seen  quite  early  on  the  first 
day.  On  the  other  hand,  it  may  not  appear  until  the  4th  or  5th  day,  or,  as  in  a 
case  of  Wilson  Fox's,  not  until  the  10th  day,  and  sometimes  even  not  until  the 
fever  is  over  and  convalescence  is  begun. 

In  the  pneumonia  which  has  occurred  during  the  epidemics  of  influenza  since  1890,  in  not 
a  few  cases  the  sputum  has  become  rusty  only  during  convalescence. 

Once  rusty,  the  sputum  may  continue  rusty  for  many  days,  and  last  so  even 
into  convalescence. 

I  have  notes  of  cases  in  which  the  sputum  continued  rusty  after  the  temperature  had  fallen 
to  normal,  in  one  instance  for  two  days,  in  another  for  three  days,  in  two  others  for  several 
days,  the  exact  number  not  being  specilied,  while  in  the  two  longest  cases  the  sputum  did  not 
cease  to  be  rusty  till  the  18th  and  23rd  days  respectively. 

Sturges  suggests  that  in  such  cases  the  rusty  sputum  comes  from  the  spreading  edges  ; 
though  this  may  be  true  where  the  fever  continues  high  and  the  pneumonia  is  extending,  it  is 
difficult  to  accept  this  explanation  where  the  fever  is  gone  and  the  pneumonia  resolving. 

C.  THE  PHYSICAL  SIGNS.— In  discussing  the  physical  signs,  we 
have  to  consider  first,  those  yielded  by  the  pneumonic  parts,  and  secondly,  those 
present  in  the  other  parts  of  the  lungs.  In  the  pneumonic  parts,  again,  the 
physical  signs  will  vary  according  to  the  stage  of  the  inflammation,  being  at 
first  those  of  congestion  or  localised  bronchitis,  and  later,  when  the  pneumonia  is 
extensive  and  fully  developed,  those  of  consolidation,  viz.,  duluess  to  percussion, 
increase  of  vocal  vibrations,  bronchophony,  and  bronchial  breathing.  In  the 
neighbouring  parts,  the  physical  signs  are  those  due  to  the  complementary 
congestion  and  its  results. 

Simple  and  true  as  such  a  general  statement  is,  still  there  are  many  points  of 
minor  importance  and  certain  exceptions  to  these  general  rules,  so  that  it  will  be 
convenient  to  discuss  the  physical  signs  in  detail  systematically  under  tiie  usual 
headings  of  inspection,  palpation,  percussion,  and  auscultation. 

The  Physical  Signs  in  the  Pneumonic  Parts  of  the  Lungs. 

Inspection. — The  face  has  the  flush  of  fever.  It  has  been  stated  that  this 
flush  is  most  marked  upon  the  side  corresponding  with  the  pneumonia,  but  it  is 
quite  as  often  on  the  opposite  side,  and,  generally,  equal  on  both.  The  eyes  are 
bright  and  glistening,  the  pupils  often  dilated  and  the  conjunctivae  somewhat 
suffused.    The  expression  is  anxious  and  indicative  of  pain. 

The  breathing  is  rapid,  often  panting,  obviously  difficult  and  painful,  and 
the  alte  nasi  dilate  with  each  inspiration. 

If  there  be  much  dyspnoea,  there  is  some  degree  of  cyanosis,  most  evident 
upon  the  lips,  tip  of  the  nose,  and  ears,  and,  as  in  other  cases,  beneath  the  finger 
nails;  the  veins  of  the  neck  are  full,  and  pulsation  is  visible  in  them,  as  also  in 
the  epigastrium.  ,       ,  ,  a 

The  patient  lies  as  a  rule  upon  the  back  with- the  head  slightly  raised. 
Sometimes  the  body  is  turned  a  little  over  upon  the  affected  side,  in  order,  no 
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doubt,  to  give  the  rest  of  the  lung  freer  play,  but  orthopnoea  is  unusual  and 
indicates  some  serious  complication. 

The  movements  of  the  affected  side  are  much  impaired,  and  may  be  abolished 
over  the  seat  of  inflammation.  In  the  earlier  stage  the  side  may  be  somewhat 
retracted,  but,  in  the  later,  it  is  usually  expanded  even  to  the  maximum 
inspiratory  distension,  and  this  is  the  more  striking  from  the  absence  of 
movements  in  it. 

Palpation. — The  deficiency  in  movement  is  often  better  felt  than  seen. 
The  vocal  vibrations  are  markedly  increased,  unless  the  tubes  are  plugged,  and 
then  they  are  absent.  It  is  also  not  rare  to  feel  pleuritic  friction  and  rhonchus 
if  they  are  well  marked  ;  and  if  the  consolidation  be  extensive  and  superficial, 
the  sense  of  resistance  is  greatly  increased. 

Pneumonia  pulsans. — Thoracic  pulsation  over  the  region  of  consolidation  has  been  described 
by  Stokes,  Graves,  and  others.  It  is  attributed  by  them  to  the  transmission  by  the  solid  lung 
of  the  impirlse  of  the  heart.  Others  have  suggested  that  it  is  due  to  the  pulsation  of  the 
arteries  of  the  solid  lung  itself  (Grisolle).    Whatever  the  explanation,  the  condition  is  very  rare. 

Percussion. — The  percussion-note  is  greatly  impaired,  or  dull,  but,  even 
when  absolutely  dull,  has  not  that  stony  character  which  is  so  common  with 
large  pleuritic  effusions.  The  explanation  usually  given  of  this  difference  is 
that  in  pneumonia  the  bronchial  tubes  are  patent  and  contain  air,  while  in 
pleuritic  effusion  they  are  compressed  and  contain  none ;  but  if  so,  it  is 
difiicult  to  understand  why,  in  cases  of  pneumonia,  where  the  tubes  are  plugged 
with  secretion  or  casts^,  the  percussion  does  not  also  become  stony. 

If  the  pneumonia  be  deep-seated  or  of  small  superficial  extent,  dulness  may 
be  absent.  The  smallest  superficial  area  of  consolidation  which  will  yield  a  dull 
percussion  note  is  stated  by  Wintrich  to  measure  not  less  than  2  inches  (5  cm.) 
in  extent  and  0-8  inch  (2  cm.)  in  thickness.  With  base-pneumonia  the  part 
to  become  impaired  in  resonance  first  is  usually  below  the  angle  of  the  scapula 
in_the  posterior  axillary  line.  The  percussion  note  is  as  a  rule  not  much  altered 
until  twenty-four  hours  after  the  rigor,  but  by  that  time  it  may  be  dull,  and  the 
dulness  may  then  rapidly  extend  in  the  course  of  the  next  day  to  a  large  part  of 
the  side.  Occasionally  above  the  solid  and  dull  parts  the  note  has  a  box2/  char- 
acter, i.e.,  a  flat  semi-tympanitic  resonance  as  if  an  air-containing  cavity  with 
thick  walls  were  being  percussed  :  this,  which  is  described  as  the  tracheal  tone,  is 
more  frequently  met  with  over  the  upper  parts  of  the  lung  than  the  lower;  in 
front,  rather  than  behind  ;  and  on  the  left,  rather  than  on  the  right  side.  Over 
the  parts  adjacent  to  the  consolidation,  the  percussion  note  is  often  tympanitic. 
When  the  consolidation  is  behind,  this  is  often  so  marked  in  front  that  the  seat 
of  the  affection  may  be  diagnosed  correctly  in  cases  in  which,  owing  to  the 
condition  of  the  patient,  the  back  of  the  chest  cannot  safely  be  examined? 

This  tympanitic  percussion  note  is  often  referred  to  collateral  emphysema,  but  a  similar  note 
IS  obtamed  from  lung  floating  upon  a  pleuritic  effusion,  and  in  that  case  it  is  the  result  of  the 
relaxed  condition  of  the  partly  collapsed  lung.  It  is  not  improbable  tliat  the  same  explanation 
holds  in  the  case  of  pneumonia,  except  that  the  loss  of  elasticity  is  then  due  to  imi)airment  of 
the  nutntion  of  the  lung  in  the  neighbourhood  of  the  inflammation.  This  tympanitic  condition 
is  as  a  rule  only  met  with  in  the  eariy  stages  of  the  pneumonia,  and  tends  to  disappear  as  the 
disease  lasts  but  it  may  continue  for  several  days,  or  even  until  the  pneumonia  resolves.  Over 
the  tympanitic  area  sometimes  the  breath  sounds  have  a  somewhat  amphoric  character,  so  as  to 
suggest  the  possibility  of  a  cavity,  which,  however,  the  course  of  the  case  disproves. 

Even  a  well-marked  Bruit  de  iwt  fele  may  be  obtained.  This  is  but  another 
phenomenon  due  to  relaxed  lung  over  a  solid  mass  beneath. 

Tlie  best  Bruit  de  pot  fele  I  ever  met  with  occurred  in  a  i)atient  with  heart  disease,  and  was 
obtained  from  healthy  lung  lying  over  a  greatly  enlarged  right  ventricle. 
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Auscultation. — The  causcultation  signs  vary  with  the  stage  of  the  disease. 
Thus,  at  iirst,  immediately  after  the  rigor  nothing  definite  is  audible.  The 
breathing  is  unduly  accelerated  and  is  somewhat  noisy,  but  the  air  enters  freely 
everywhere.  If  the  stitch  occur  early,  the  movements  are  impaired  in  the 
corresponding  part,  and  the  air  entry  is  in  consequence  defective  there.  After 
an  hour  or  two  fine-hair  crepitation  may  be  heard,  but  the  chest  is  rarely 
examined  early  enough  for  this,  and  the  affection  has  generally  advanced  to  the 
next  stage  before  the  patient  is  seen.  In  this  stage  the  respirations  begin  to  lose 
their  vesicular  character,  and  the  expiration  becomes  prolonged,  at  first  in  a 
very  limited  part  of  the  lung,  but  soon  over  a  rapidly  extending  area.  As  the 
consolidation  increases,  the  expiration  grows  more  and  more  distinct,  until  it 
becomes  as  loud  and  as  long  as  inspiration,  and  both  inspiration  and  expiration 
acquire  that  harsh  grating  character  peculiar  to  bronchial  breathing.  So  rapid 
is  the  consolidation  that  bronchial  breathing  may  be  fully  developed  within  twelve 
hours  from  the  rigor.  When  once  established  it  usually  persists  until  resolution 
commences,  and  then  the  respiratory  sounds  change  in  reverse  order  back  to 
the  normal. 

The  voice  sounds,  whether  vocal  or  whispered,  show  a  similar  gradual  increase 
in  intensity  as  consolidation  advances  up  to  well-marked  bronchophony,  and  in 
children  the  cry  undergoes  similar  changes  to  the  voice. 

Pectoriloquy,  though  common,  is  not  a  constant  sign.  It  is  no  doubt  a 
peculiar  form  of  bronchophony,  and  is  often  more  striking  with  whispered  sounds 
than  with  the  ordinary  voice.  It  is  usually  limited  in  extent,  bronchophony 
being  heard  over  a  wide  area,  and  pectoriloquy  only  here  and  there.  When 
once°present  in  any  part  it  usually  persists  until  resolutioa  is  established. 

Crepitation  in  all  its  forms  may  occur  in  the  course  of  the  attack,  but  after 
the  initial  fine-hair  crepitation  has  disappeared  it  is  not  unfrequently  absent 
until  resolution  is  established.  The  ordinary  crepitation,  when  present,  is  due  to 
the  ordinary  cause,  viz.,  the  presence  of  bubbles  in  the  air-tubes,  and  when  it  is 
heard  over  the  region  of  consolidation  it  has  a  sharp,  clear,  ringing  quality  which 
is  very  characteristic. 

In  a  case  in  which  nearly  the  whole  right  lung  was  consolidated,  the  crepitation  could  be 
heard  clearly  at  the  distance  of  6  inches  from  the  chest  wall,  and  bronchial  breathing  at  about 

half  that  distance.  .     „  •         i  vi    u  „„„ 

Fine-hair  crepitation  is  often  spoken  of  as  pathognomonic  of  pneumonia,  probably  because 
the  conditions  which  the  theory  of  its  production  requires  can  only,  it  is  assumed,  occur  m  the 
earlv  stage  of  inflammation.  However  this  may  be,  crepitation  which  cannot  be  distinguished 
from  it  by  the  ear  is  met  with  in  some  forms  of  dry  pleurisy,  capillary  bronchitis  and  early 
phthisis  in  CEdema  of  the  lung,  and  in  the  partially  collapsed  ung  over  pleuritic  effusion, 
S  it  may  be  heard  even  in  pneumonia  quite  late  in  the  affection  at  the  edges  of  the  con- 
solidation. Lastly,  it  may  be  heard  in  perfectly  healthy  persons  after  they  have  been  lying  in 
bed  and  have  not  fully  expanded  their  lungs  for  some  time  ;  then  the  first  few  inspirations  are 
often  attended  with  crepitation  of  the  kind  under  consideration. 

The  physical  signs  vary  much,  according  as  the  tubes  are  pervious  to  air  or 
not  When  the  air-tubes  are  completely  occluded,  as  they  often  are  by  secretion 
or  in  rarer  cases  by  bronchial  casts,  both  the  breath-  and  the  voice-sounds  wil 
disappear,  and  the  diagnosis  from  pleuritic  effusion  by  means  of  the  physical 
siccus  alone  will  be  very  difficult,  until,  by  the  removal  of  the  obstruction,  the 
tubes  are  cleared,  and  the  characteristic  physical  signs  reappear. 

It  sometimes  happens  that  though  the  onset  of  the  illness  be  abrupt  and  charac- 
teristic, the  phvsical  signs  are  those  of  acute  congestion  of  the  lung-sometimes 
of  both  lun-s  but  more  frequently  of  one  only  ;  and  that  this  general  congestion 
passe  off  L^the  disease  locaH  itself  in  one  or  other  lobe.  This  condition  in 
the  lun"s  may  be  compared  with  what  is  commonly  observed  in  a  furunculai 
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inflammation  of  the  skiu,  where,  though  the  boil  itself  may  not  prove  ultimately 
bigger  than  a  marble,  the  early  induration  involves  an  area  of  several  mches, 
anTthe  zone  of  acute  congestion  is  much  greater  still. 

A  few  remarkable  cases  of  this  kind  have  come  under  my  observation.  The  most  striking 
have  occurred  in  association  with  mitral  stenosis.  ,  ,     ^.  (.4.  ^,,0  pvpnincr 

A  lady  of  35,  who  had  mitral  stenosis  of  many  years'  duration,  was  attacked  one  evenmg 
witli  hi-h  fever  and  great  dyspnoea.  Her  dyspnoea  was  so  severe  that  her  lite  seemed  in  danger. 
The  only  physical  signs  were  those  of  acute  congestion  of  the  whole  right  lung,  viz.,  rhonchus, 
sibilus  and  abundant  fine  crepitation.  She  immediately  began  to  expectorate  pure  blood, 
bricrht  and  frothy,  and  brought  up  several  ounces  in  three  or  four  hours  with  considerable  relief. 
Gradually  the  signs  of  general  congestion  diminished,  and  became  limited  to  the  top  ot  the  ,^ 
upper  lobe,  where  the  ordinary  signs  of  pneumonia  subsequently  developed.  In  spite  ot  tlie  acute 
and  alarming  onset,  the  pneumonia  ran  a  short  course,  terminating  on  the  htth  day,  and  tne 
patient  made  a  rapid  recovery.    A  simikr  case  is  recorded  by  Kahane.i 

When  both  lungs  are  involved  in  this  general  congestion,  the  cases  closely 
resemble  those  of  acute  suffocative  catarrh  in  children.  An  excellent  instance  of 
the  kind  is  described  in  the  chapter  dealing  with  that  subject  (q.v.). 


The  Physical  Signs  in  the  Non-Pneumonic  Parts  of  the  Lungs. 

These  are  the  result,  on  the  one  hand,  of  the  complementary  breathing  in  those 
parts,  and  on  the  other  of  the  congestion  which  is  the  result  of  the  extra  work. 
The  movements  on  the  sound  side  are  exaggerated,  and  that  in  proportion  to  the 
defect  of  movement  on  the  affected  side.  The  increased  entry  of  air  makes  the 
respirations  noisy,  and  of  the  kind  described  as  puerile  or  complementary.  The 
congestion  may  yield  no  physical  signs,  but  if  it  be  considerable  it  will  give  those 
of  bronchitis,  viz.,  rhonchus,  sibilus,  and  crepitation,  with  frothy  sputum. 
Localised  bronchitis  on  the  affected  side  in  the  parts  adjacent  to  the  consoUda- 
tion  is  very  common  and  of  no  special  importance,  but  when  the  bronchitis  is 
general  and  affects  the  opposite  lung  as  well,  it  becomes  important  in  respect  of 
prognosis,  although  its  gravity  even  then  depends  upon  whether  it  preceded  or 
followed  the  pneumonia.  In  the  former  case  where  pneumonia  has  arisen  in 
the  course  of  bronchitis,  the  bronchitis  forms  an  awkward  but  not  necessarily  a 
serious  complication,  while  in  the  latter  case,  where  bronchitis  has  developed 
in  the  course  of  pneumonia,  the  bronchitis  is  of  the  gravest  import  and  the  case 
generally  ends  fatally. 

The  tympanitic  percussion  met  with  above  the  seat  of  consolidation  has  been 
already  referred  to,  but  the  opposite  lung  also  occasionally  becomes  tympanitic ; 
this  may  depend  upon  the  bronchitis  and  be  of  no  special  significance,  but  it  may 
occur  without  relation  to  bronchitis  and  be  due  to  complete  loss  of  elastic  tone  in 
theluug  tissue.  It  has  been  called  paralytic,  though  not  paralytic  in  the  sense  of 
being  due  to  loss  of  muscular  power  only.  This  condition  may  be  fairly  compared 
in  regard  of  prognosis  and  causation  with  tympanites  of  the  bowel,  and  like  it,  in- 
dicates grave  neuro-muscular  prostration,  and  is  almost  invariably  of  fatal  omen. 

In  bad  cases,  where  the  patients  lie  for  long  upon  the  back  without  shifting, 
the  blood  gravitates  to  the  lowest  parts,  and  the  base  behind  passes  into  the 
condition  of  hypostatic  congestion.  This  may  be  sufficient  to  give  a  dull  note  on 
percussion  and  cause  some  exaggeration  of  the  breath  sounds,  thus  leading  to  the 
diagnosis  of  pneumonia  there.  If  pneumonia  does  invade  the  opposite  lung,  it  is 
usually  the  base  which  is  attacked,  and  no  doubt  the  hypostatic  congestion  is 
the  pi'edisposing  cause,  but  the  physical  signs  alone  are  not  always  sufficient  to 
determine  the  diagnosis.    Pneumonia  at  the  opposite  base  is  by  no  means  rare, 
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but  it  is  often  found  when  its  existence  was  not  expected,  and,  on  the  other  hand, 
nothing  but  hypostatic  congestion  may  be  found  when  the  physical  signs  seemed 
to  point  to  pneumonia. 

The  physical  signs,  striking  as  they  arc,  are  really  of  less  essential 
importance  in  diagnosis  than  the  general  clinical  signs  of  the  disease ;  for 
they  are  not  present  at  first,  and  may  not  appear  for  some  days,  or  even  not  at 
all,  if  the  pneumonia  remain  deep-seated.  I  have  once  or  twice  seen  them 
develop  after  the  crisis  had  taken  place.  They  may  even  be  misleading,  as 
where  the  tubes  are  plugged  and  the  absence  of  voice-  and  breath-sounds  points 
to  pleurisy  rather  than  pneumonia,  or  where  there  is  so  much  bronchitis  as  to 
mask  the  more  characteristic  physical  signs.  So,  again,  where  after  some  days' 
illness  an  effusion,  and  perhaps  a  purulent  one,  is  found,  the  question  may  arise 
as  to  whether  it  had  not  been  a  case  of  pleuritic  effusion  ah  initio,  but  the 
acute  onset  of  high  fever  with  the  acceleration  of  the  respiration  and  pulse 
will  in  most  cases  indicate  the  correct  diagnosis. 


The  Circulatory  System. 

The  pulse  is  accelerated,  but  not,  as  a  rule,  out  of  proportion  to  the  fever ; 
thus,  with  a  temperature  of  103°  it  is  usually  about  110  or  120.  In  children 
it  is  often  much  more  rapid,  running  up  in  otherwise  ordinary  cases  to  140  or 
180,  and  in  infants  even  to  200,  and  that  without  being  of  any  very  serious 
import.  In  the  adult,  however,  any  departure  from  the  rule  is  of  significance. 
Thus  a  pulse  rate  above  130  indicates  danger,  and  the  greater  danger  the 
more  rapid  it  is^,  especially  if  at  the  same  time  it  become  weak,  ill-sustained 
and  irregular,  for  it  is  an  evidence  of  cardiac  failure.  A  rapid  pulse  is  stated 
by  Wilson  Fox  to  be  very  common,  if  not  constant,  in  drinkei's.  On  the  other 
hand,  even  with  high  fever  the  pulse  rate  may  not  be  accelerated  at  all,  but 
remain  at  70  or  80,  or,  again,  it  may  fall  much  below  the  normal ;  for  instance,  I 
have  seen  the  pulse  at  30  with  a  temperature  of  103°,  and  this  patient  recovered. 
Still,  as  a  rule,  a  very  slow  pulse  is,  like  a  very  rapid  pulse,  of  bad  prognosis. 
In  discussing  the  pulse-respiration  ratio  reference  was  made  to  the  fall  in  the 
pulse  which  occurs  at  and  after  the  crisis,  and  it  was  shown  that,  though  both 
pulse  and  respiration  fall  at  the  crisis,  the  pulse  falls  the  most  and  continues 
to  be  slow  for  some  time  during  convalescence.  This  is  one  of  the  signs  of 
reaction,  and  until  the  pulse  and  respiration  have  both  returned  to  the  normal, 
convalescence  cannot  be  regarded  as  established. 

The  arterial  tension  varies,  but  is,  as  in  most  sthenic  fevers,  somewhat 
raised.  In  grave,  and  especially  asthenic,  cases  the  tension  falls  below  normal ;  if 
at  the  same  time  the  heart  be  feeble,  the  pulse-beats  will  be  irregular  in  force  and 
frequency,  indistinct  from  one  another,  and  the  pulse  acquire  a  running  character 
and  be  difficult  to  count ;  if,  however,  the  heart  be  acting  with  moderate  power,  the 
pulse-wave  is  short  and  jerky,  falling  rapidly,  while  the  up-stroke  is  fairly  high, 
but  not  sustained.  Under  these  conditions  dicrotism  is  often  met  with,  but  its 
importance  will  vary  according  to  the  circumstance  under  which  it  occurs ;  for 
instance,  if  it  occur  during  the  acute  fever,  it  indicates  loss  of  tone  in  the  vessels, 
and  is  therefore  a  bad  sign ;  if  it  occur  when  the  fever  is  subsiding  or  has  gone, 
it  may  be  a  good  sign,  as  indicating  that  the  high  tension  of  fever  is  passing  away 
and  the  heart  recovering  its  power.  _     r  r   i  • 

An  intermittent  pulse  during  the  fever  is  of  bad  augury,  but  is  of  little  im- 
portance after  the  crisis.  It  is  common  in  children,  after  pneumonia  as  after 
other  acute  illnesses,  and  also  in  the  aged,  but  it  quickly  passes  oft'  as  convales- 
cence is  established. 
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The  pulse,  therefore,  gives  most  important  indications  in  pneumonia,  and 
ought  in  every  case  to  be  carefully  studied  in  respect  of  number  of  beats, 
character  of  wave,  aud  tension  of  vessel. 

One  of  the  gravest  dangers  of  pneumonia  is  the  liability  to  cardiac  failure. 
This  is  indicated  by  the  usual  symptoms  ;  the  action  becomes  feeble,  the  sounds 
weak,  the  beats  rapid,  not  infrequently  irregular  in  force  as  well  as  frequency, 
and  intermittent.  The  pulmonary  second  sound  is  accentuated  at  first  as  the 
result  of  the  pulmonary  engorgement ;  when  the  right  heart  begins  to  fail  it 
may  become  weak ;  this  is  regarded  by  some  as  an  important  sign  of  cardiac 
failure  and  a,s  an  indication  for  stimulants,  but  a  weak  first  sound  over  the 
ventricle  is  a  more  important  sign  still. 

""Actual  dilatation  cd,\\  he  often  demonstrated  by  the  increase  in  the  cardiac 
dulness.  The  dilatation  may  involve  the  whole  heart  or  be  limited  to  the 
right  side.  In  the  latter  case  the  cause  is  to  be  found  in  the  meclianical 
obstruction  to  the  circulation  through  the  lungs.  In  many  cases  the  increase  of 
the  dulness  to  the  right  can  be  easily  made  out,  but  in  others  it  is  masked  by  the 
tympanitic  percussion  or  the  emphysematous  condition  of  the  lung  on  the  right 
side,  but  in  all  cases  alike  pulsation  will  be  marked  in  the  epigastrium  and  in  the 
vessels  of  the  neck,  and  there  will  be  considerable  cyanosis.  Many  robust,  full- 
blooded  patients  are  in  imminent  danger  from  this  cause  from  the  commencement, 
and  may  die  from  over-distension  and  paralysis  of  the  heart,  unless  saved  by  a 
timely  cupping  or  venesection.  In  other  instances  the  right-sided  dilatation 
develops  more  slowly,  but  it  is  even  more  fatal,  for  it  will  not  then  yield  so  readily 
to  treatment.  When  the  whole  heart  is  dilated,  the  cause  lies  in  some  condi- 
tion affecting  the  whole  organ ;  for  example,  it  may  be  the  result  of  the  high 
temperature,  or  of  some  cardiac  poison  generated  by  the  fever,  or  of  some  grave 
cardiac  complication,  as,  for  instance,  acute  pericarditis. 

Cardiac  failure  is,  of  course,  most  likely  to  occur  where  the  heart  is  already 
diseased.  Thus  it  is  very  common  and  very  grave  in  old  people,  whose  hearts  are 
so  often  more  or  less  fatty;  in  those  who  are  the  subjects  of  valvular  disease, 
both  mitral  and  aortic ;  and  in  those  in  whom  the  muscle  is  unsound  as  the  result 
of  pericardial  adhesions,  of  syphilitic  or  other  myocardial  disease,  or  of  granular 
kidney.  Among  the  autopsies  of  pneumonia  it  is  remarkable  how  often  the  heart 
shows  evidence  of  past  disease ;  in  other  words,  how  fatal  pneumonia  is  in  those 
wTiose'liearts  are  not  healthy.  It  is  probable  that  to  this  cardiac  debility  is  to 
be  referred  the  great  mortality  of  pneumonia  in  those  who  are  either  actually 
suffering  from,  or  convalescent  from,  other  acute  diseases. 

Extensive  general  dilatation  of  the  heart  may,  however,  exist,  as  shown  by  the 
physical  signs,  without  any  symptoms  of  cardiac  failure.  This  is  especially  the 
case  with  children,  and  in  them  it  is  often  discovered  by  accident.  It  usually 
persists  during  the  fever  and  vanishes  rapidly  when  that  is  past.  During  the 
convalescence  from  pneumonia,  as  from  other  acute  fevers,  dilatation  may  be 
produced  by  exertion  before  the  patient  is  strong  enough  for  it,  for' instance, 
by  permitting  them  to  get  up  too  soon. 

The  dilatation  is  not  infrequently  accompanied  with  murmurs,  which,  as  usual, 
rapidly  disappear  with  convalescence.  These  murmurs,  as  in  other  cases  of 
dilatation,  may  be  heard  over  the  whole  prajcordium  or  at  the  apex,  but  most 
commonly  at  the  left  base.  The  pulmonary  systolic  murmur  has  been  referred 
by  some  authors  to  the  pressure  upon  the  pulmonary  artery  of  acutely  enlarged 
glands,^  of  a  dilated  auricle,  or  of  the  consolidated  lung  itself.    Without  denying 
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the  possibility  of  these  causes,  they  can  be  but  rarely  demonstrated,  and  there 
seems  no  adequate  reason  to  look  for  other  than  the  ordinary  explanation. 
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The  cardiac  weak- 
ness suggests  one  or  two 
rules  of  practice ;  viz., 
never  during  the  acute 
stage  to  sit  patients  up 
to  examine  the  back, 
but  to  roll  them  gently 
over  from  side  to  side, 
for  the  mere  effort  of 
assuming  the  erect  posi- 
tion may  lead  to  fatal 
syncope ;  and  not  to 
permit  a  patient  who 
has  had  a  severe  attack 
to  get  up  too  soon. 

Changes  in  the 
Blood.  —  The  amount 
of  fibrin  is  greatly  in- 
creased (from  4  to  10 
parts  in  the  1000). 

There  is  only  one 
other  change  of  impor- 
tance, and  that  is,  the 
leucocytosis.  This  is 
well  marked  in  most 
cases,  beginning  early, 
continuing  throughout 
the  attack,  and  gradu- 
ally passing  away  with 
defervescence.  The 
leucocytes  may  increase 
up  to  50,000  or  60,000 
or  more,  and  appear  to 
be  at  their  maximum 
shortly  before  the  crisis. 

The  accompanying 
diagram,  quoted  from 
Billings  by  Osier,  shows 
the  relation  between  the 
fever  and  the  leucocy- 
tosis. 

Even  the  mildest 
cases  of  pneiunonia  show 
this  leucocytosi.s  to  some 
degree.  In  malignant 
cases  it  may  be  very 
slight,  or  even  absent. 
Conversely,    if    it  be 


slight  or  absent  in  otherwise  severe  cases,  leucopcenia,  the  prognosis  is  thereby 
rendered  more  grave.    Indeed,  such  cases  rarely,  if  ever,  recover.    As  no  similar 
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leucocytosis  occm-s  in  typhoid  fever,  malaria,  tuberculosis,  or  influenza,  it     ^  ' 
possesses  a  diagnostic  value  in  relation  to  these  affections. 

It  used  to  be  stated  that  the  pneumococcus  was  rarely  found  in  the  blood,  and  then  only 
in  the  very  grave  or  fatal  cases.    Recent  investigations,  however,  show  that  it  is  present  in  the 
blood  much  more  frequently,  and  that  even  in  mild  and  benign  cases.    Prochaska  and  Rosenow 
maintain  that  it  may  always  be  found  if  searched  for  with  sufficient  diligence.    The  blood- 
infection  has  therefore  been  regarded  as  the  primary  and  essential  phenomenon,  and  the  lesions 
in  the  lung  as  secondary  and  local  manifestations.    If  this  were  so  we  should  expect  to  meet  with 
many  cases  in  which  all  the  general  symptoms  of  pneumonia  were  present  without  any  lung 
lesion  at  all,  but  there  is  no  satisfactory  clinical  evidence  to  support  such  a  view.    One  or  two 
cases  of  acute  general  pneumococcal  septicaemia  have  been  described,  in  which  the  pneumococcus  L 
was  found  in  almost  every  part  of  the  body.    The  pneumococcus  has  also  been  described  without  / 
any  lung  lesion  in  a  great  variety  of  acute  local  inflammatory  affections— pleurisy,  pericarditis, 
endocarditis,  peritonitis,  otitis,  meningitis,  synovitis,  etc.  ,.  •  i 

In  spite  of  these  facts  I  do  not  see  how  it  is  possible  to  avoid  the  conclusion  to  which  clinical 
observation  seems  necessarily  to  lead,  viz.,  that  in  acute  pneumonia  the  essential  and  primary  )  ■ 
change  must  be  in  the  lung,  and  the  general  infection  be  secondary,  though  much  more  frequent  ^ .  • 
than  was  formerly  believed. 

A  further  conclusion  seems  also  unavoidable  that  under  the  name  pneumococcus  many 
different  strains  or  varieties  are  included,  with  general  morphological  resemblance,  but  with 
different  pathological  effects. 

Attention  was  drawn  to  these  differences  by  Washbourn  and  Eyre  some  years  ago  [B.  M.  J., 
Nov.  1899),  and  is  endorsed  by  recent  investigators  {J.  of  Exper.  Med.,  1905). 

Pneumonia  never,  I  believe,  occurs  in  the  htemorrhagic  form ;  at  least  I  know 
of  no  such  case  recorded.  Haemorrhage,  except  from  the  lungs,  is  rare  in 
pneumonia.  Epistaxis  may  occur,  but  not  to  any  great  amount,  and  the  cata- 
menia,  if  they  supervene  during  the  attack,  may  be  profuse,  but  they  are  more 
often  scanty  or  absent. 

Digestive  System. — The  general  nutrition  is  but  little  affected,  for  the 
disease,  though  very  acute,  is  short,  and  what  is  lost  in  flesh  and  strength  during 
the  few  days  of  fever  is  quickly  regained  when  the  fever  is  over. 

The  tongue  within  the  course  of  a  few  hours  becomes  thickly  coated,  and  will 
probably  by  the  second  day  have  a  dry  central  streak.  It  may  sometimes 
remain  moist,  and  in  rare  cases  even  be  clean  throughout.  In  bad  cases  the  L 
whole  tongue  may  become  dry,  brown,  and  leathery,  or  even  be  black,  cracked, 
and  bleeding.  The  lips  are  dry  and  cracked,  and  in  severe  cases  sordes  may  cover 
the  whole  mouth,  gums,  and  teeth.  In  other  cases,  where  the  mucous  membranes 
are  not  so  dry,  thrush  may  develop  or  aphthous  ulceration.  Thrush  in  adults 
is  a  bad  sign  and  indicates  greatly  lowered  vitality.  But  it  may  mean  in  all 
cases  alike  a  want  of  proper  attention  to  the  cleansing  of  the  mouth. 

The  appetite  is  greatly  impaired  or  lost,  and  there  may  be  so  great  repugnance 
to  food  that  everything  is  refused  except  water.  As  a  rule,  however,  the  thirst 
is  so  great  that  liquids  are  grateful,  and  milk,  especially  if  iced  and  diluted  with 
effervescing  water,,  is  taken  freely.  Little  children  often  refuse  food  entirely,  and 
may  have  to  be  fed  with  the  nasal  tube.  Swallowing  sometimes  causes  cough  or 
increases  the  dyspnoea,  and  may  thus  increase  the  difficulty  of  getting  food  to  be 
taken.  . 

Vomiting  is  a  very  common  early  symptom,  as  it  is  in  other  fevers ;  it  rarely  'fl/v^  j^' 
lasts  beyond  the  fTrst  few  hours,  and  then  is  not  severe.  Sometimes  it  may 
continue  for  several  days;  this  is  more  common  in  children,  and,  when  accom- 
panied with  delirium  and  unconsciousness,  may  suggest  the  diagnosis  of  meningitis. 
It  is  rare  in  aged  persons,  but  may  in  them  be  a  very  grave  complication  and 
even  the  cause  of  death.  There  is  no  reason  to  suppose  that  the  vomiting  in 
pneumonia  is  in  any  way  different  from  that  which  occurs  in  other  acute  fevers, 
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and  It  seems  hardly  necessary  to  refer  it,  as  has  been  done  (Hnss),  to  pne.imo- 
gastnc  uTitation  by  the  affection  of  the  lung.  In  some  cases  the  vomiting  is  due 
to  the  collection  of  mucus  in  the  pharynx  or  larynx  and  the  coughing  which  it 
excites;  in  others  to  the  overloading  of  the  stomach  with  milk  which  beinu 
undigested,  ferments  and  causes  much  flatulent  distension  so  as  to  sometime^ 
aggravate  the  dyspnoea.  Great  relief  may  be  given  under  these  circumstances  by 
removing  the  fluid  and  gas  with  a  tube  and  washing  the  stomach  out. 

It  must  not  be  forgotten  that  the  sickness  may  also  be  excited  or  kept  up  by 
some  drug  given  too  often  or  too  largely.  This  is  especially  the  c-ase  with 
digitalis,  carbonate  of  ammonia,  and  ipecacuanha  when  it  has  been  administered 
for  some  time  or  at  short  intervals. 

The  bowels  are,  as  a  rule,  confined,  but  diarrhcea  is  not  altogether  rare,  and 
Sver     ^^^"^  ''opioutf,  so  as  even  to  raise  the  question  of  the  presence  of  typhoid 

In  certain  rare  cases  the  motions  have  a  bright  grass-green  colour.  Though 
met  with  only  in  severe  cases,  this  is  not  necessarily  of  bad  prognosis. 

Diarrhcea  occurred  in  my  series  of  100  cases  in  6,  and  of  these  3  died.  I  have  only  seen 
three  or  four  cases  of  grass-green  motions,  but  I  do  not  think  more  than  one  died.  This  colour 
is  due  no  doubt,  to  altered  bile,  but  it  stands  in  no  relation  whatever  to  jaundice. 

Osier,  among  his  105  fatal  cases,  found  5  of  croupous  colitis,  but  with  no  ulceration,  and  1 
ot  croupous  gastritis.  This  is  an  unusual  experience.  Bristowe  also  records  a  case  of  dysenteiic 
ulceration  (iWi.  <S'oc.  3 v.,  viii.  61). 

Occasionally  dysenteric  inflammation  with  ulceration  is  found  post-mortem.  It  is  a  rare 
condition,  of  which  there  have  been  one  or  two  instances  during  the  last  few  years  at  St 
Bartholomew's  Hospital.  It  involves  usually  the  first  few  inches  of  the  colon  from  the  csecum 
on^yards,  but  may  be  more  extensive.  Diarrhcea  has  been  the  usual  symptom,  mth  mucus 
and  a  little  blood. 

The  liver  is  frequently  somewhat  enlarged,  but  the  enlargement  is  associated 
with  no  other  morbid  change,  except  a  granular  condition  of  the  cells,  of  the 
same  kind  as  that  met  with  in  other  cases  of  fever. 

Jaundice  in  any  great  degree  is  rare.  A  little  sallowness  during  the  fever  is 
common  enough,  but  the  motions  contain  bile.  In  this  form  it  appears  to  be 
of  no  prognostic  importance.  Deep  jaundice  is,  in  all  probability,  of  a  catarrhal 
nature  and  runs  its  ordinary  course,  the  colour  persisting  for  some  time  after 
the  fever  is  past.  Among  the  100  cases,  I  have  notes  of  well-marked  jaundice  in 
2  only,  and  both  of  these  recovered.  In  children  jaundice  is  even  still  rarer 
than  in  adults. 

When  pneumonia  is  associated  with  pyaemia,  or  other  septic  disease,  jaundice 
is  likely  to  be  present,  as  in  other  similar  cases  not  complicated  with  pneumonia. 
It  is  then  an  evidence  of  general  infection,  but  does  not  modify  the  prognosis. 

Jaundice  may,  of  course,  occur  in  the  course  of  any  serious  case,  but  it  is  not 
of  itself  of  grave  significance  unless  it  be  associated  with  some  actual  hepatic 
disease,  as,  for  example,  with  cirrhosis.  The  patient  will  then  in  all  probability 
die,  but  not  because  of  the  jaundice  so  much  as  of  the  cirrhosis. 

Urinary  System. — The  urine  is  like  that  met  with  in  other  fevers.  It  is 
reduced  in  quantity,  so  as  to  be  not  more  than  a  third  of  the  normal  amount, 
e.g-i  15  or  20  ounces.  Its  colour  is  high  ;  the  specific  gravity  is  raised  and  ranges 
between  1020  to  1030,  or  may  reach  even  1035;  and  its  reaction  is  strongly 
acid.  "  It  deposits  on  cooling  a  copious  sediment  of  amorphous  urates,  more  or 
less  deeply  coloured,  with  which  a  few  crystals  of  uric  acid,  and  occasionally  of 
oxalate  of  lime,  may  be  mixed.  Epithelial  cells  from  the  urinary  passages  and 
leucocytes  are  also  not  uncommon  in  small  numbers,  but  casts  are  very  rare  and 
do  not  occur  unless  there  be  nephritis. 
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The  tirea  is  stated  by  most  writers  to  be  very  greatly  increased,  even  to  the 
amount  of  86  grammes  (1 330  grains)  in  the  twenty-four  hours.  It  is  true  that  a  few 
cases  ^  are  also  recorded  in  which  the  amount  of  urea  was  below  normal,  but  these 
are  regarded  as  quite  unusual  and  exceptional.  Among  the  cases,  however, 
which  I  have  myself  examined,  I  have  not  found  any  increase,  but,  on  the  con- 
trary, a  very  remarkable  dimiimtion,  in  some  instances  even  much  below  the 
amount  which  should  have  been  excreted  as  calculated  from  the  nitrogen  con- 
tained in  the  food  alone. 

The  results  of  my  own  observations  were  as  follows  :— Diu-ing  the  fever  the  percentage  of  urea 
was  constantly  raised  to  between  3  and  4,  or  even  in  some  rare  cases  higher.  This  percentage  ^ 
in  any  given  case  remained  fairly  constant  until  the  crisis,  and  then  fell  gradually  to  below  the 
normal,  rising  slowly  again  to  the  normal  as  convalescence  was  completed. 

The  total  urea  was  obtained,  of  course,  by  multiplying  the  percentage  into  the  amount 
divided  by  100.    The  volume  of  urine  passed  was  greatly  reduced,  and,  almost  without  exception.t 
the  total  urea  proved  to  be  far  below  the  average  of  health.    The  volume  of  urine,  moreover,  fluc- 
tuated greatly  from  day  to  day  independently  of  any  recognisable  cause,  and  produced,  of  course, 
similar  irregular  fluctuations  in  the  total  amount  of  urea. 

The  total  amount  of  urea  often  fell  even  short  of  the  amount  which  should  have  been  ex- 
creted as  calculated  from  the  food  ;  for  instance,  in  two  cases  taking  the  same  amount  of  food  the 
amount  of  nitrogen  contained  in  it  was,  at  a  low  estimate,  280  grains,  which  was  equivalent  to 
600  grains  of  urea,  but  in  the  uriue  in  the  one  case  only  a  daily  average  of  212  grains  was 
found,  and  in  the  other  of  -345  grains. 

In  these  cases  it  seems  that  we  have  three  alternative  explanations — (1)  that  the  food  was 
not  absorbed,  or  that  the  urea  formed  was  eliminated  by  the  bowels,  but  there  was  no  diarrhoea, 
vomiting,  or  other  symptom  to  support  this  view  ;  (2)  that  the  nitrogen  was  discharged  in  the 
urine  but  in  some  other  form  than  urea,  which  escaped  detection  by  the  methods  employed. 
Other  investigation  ^  showed  that  this  was  not  the  case,  but  that  practically  the  urea  might  be 
taken  as  the  measure  of  the  total  nitrogen  in  the  urine.  (3)  There  seems,  then,  to  remain  only 
one  other  alternative,  viz.,  that  the  surplus  nitrogen  was  stored  up  in  the  body  possibly  in  the 
consolidation.  If  this  were  so  we  might  expect  to  find  a  critical  discharge  at  the  end  of  fever. 
This,  however,  does  not  occur.  I  have  only  met  with  two  instances  in  which  at  the  crisis,  or 
immediately  after  it,  the  percentage  of  urea  rose.  In  both  of  these  it  reached  5  for  one  day,  and 
in  one  of  these  only  was  the  total  amount  of  urea  large,  viz.,  900  grains,  having  been  during  the 
fever  much  reduced. 

It  seems  fail-  to  conclude,  therefore,  that  the  statement  usually  made  that  the  total  urea  is 
almost  invariably  increased  in  pneumonia  requires  considerable  modification,  and  I  believe  that 
the  same  may  be  said  of  other  fevers  ;  in  other  words,  that  fever  is  not  associated  constantly 
Avith  excessive  elimination  of  urea. 

Some  recent  investigations  of  Cook  {Johns  Hopkins  Bull.,  Dec.  1902)  confirm  this  state- 
ment, for  they  did  not  find  the  total  nitrogen  in  the  urine  increased  in  any  of  the  cases  they 
examined,  and  in  some  it  was  much  below  the  normal.  They  maintain  that  the  excretion  of 
urea  stands  in  direct  relation  with  the  absorption  of  the  consolidation,  and  with  this  also  the 
leucocytosis  runs  parallel.  Their  observations  show  a  diminution  in  the  elimination  of  nitrogen 
as  the  consolidation  is  developing,  and  an  increase  with  resolution. 

The  uric  acid  may  be  slightly  increased,  but  this  is  not  constant. 
As  regards  the  phosphates  and  sulphates  the  statements  vary,  but  there  is 
nothing  constant. 

TJie  chlorides  are  generally  greatly  diminished  or  even  absent.  This  reduction 
is  met  with  also  in  other  fevers,  though  in  none  is  it  so  constant  or  marked  as  in 
pneumonia.  It  must  be  borne  in  mind  that  some  of  this  reduction  may  be  due 
to  the  diminution  in  the  amount  of  chlorides  in  the  food. 

Albuminuria. — There  is  no  fever,  except  typhus  and  diphtheria,  which  is  so 
frequently  associated  with  albuminuria  as  pneumonia.  The  amount  of  albumen 
is,  as  a  rule,  small,  rarely  exceeding  one-twelfth,  but  I  have  seen  it  amount  to 
more  than  one-third.  It  belongs  to  the  category  of  febrile  all)uminuria,  for  it 
is  present  only  during  the  fever,  and  disappears  as  soon  as  the  temperature  falls. 

*  Parkes  on  Urine,  j).  271. 

-  "  Elimination  of  Urea  in  certain  Diseases,"  Med.  Chir.  Trans.,  vol.  iviii. 
•"  Russell  and  West,  Proc.  Roy.  Soc,  1880. 
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It  is  but.  very  rarely  associated  with  blood  or  casts,  and  if  so,  depends  upon 
nephritis. 

Renal  casts  are  stated  by  Jiirgensen  to  bo  very  coininon,  and,  indeed,  rarely  absent,  but  this 
is  denied  by  others,  and  is  certainly  not  in  accord  with  my  own  experience  ;  but  I  am  afraid  oasts 
are  not  usually  looked  for  carefully. 

In  the  adult  it  is  important  to  bear  in  mind  the  frequency  with  which 
granular  kidney  is  found  in  fatal  cases  of  pneumonia.  It  is  difficult  to  say 
■whether  pneumonia  is  more  than  ordinarily  frequent  in  the  course  of  granular 
kidney,  but  it  is  certainly  more  than  usually  fatal. 

Acute  nephritis  is  rare.  Ziegler  and  Nauwerk  found  it  in  13  out  of  550 
cases,  or  in  2-3  per  cent.,  but  among  my  own  series  of  100  cases  there  is  not  a 
single  instance  of  it. 
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Nervous  System. — Headache. — Severe  frontal  headache  is  one  of  the 
most  constant  early  symptoms,  as  in  other  fevers ;  as  the  disease  develops  it 
usually  becomes  less  severe,  or,  at  any  rate,  is  less  complained  of.  It  may,  how- 
ever, be  a  distressing  symptom  throughout,  especially  where  in  other  respects 
the  patient  is  not  very  ill. 

Insomnia. — The  sleep  is  always  more  or  less  disturbed  and  broken.  The 
patients  usually  doze  or  sleep  in  short  snatches  as  the  pain,  cough,  or  dyspnoea 
permits  them.  Now  and  then  it  happens  that,  without  obvious  cause,  the 
patients  cannot  close  their  eyes,  and  lie  wide  awake  hour  after  hour,  weary  and 
longing  for  sleep,  but  unable  to  get  it.    This  is  a  condition  of  gravity  and  indi- 
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cates  a  state  of  great  nervous  excitability,  which  will  be  followed  by  grave 
depression,  and  not  improbably  end  in  collapse  and  death.  Undesirable  as  it 
may  be  to  employ  opiates  or  hypnotics  in  pneumonia,  still  sleep  must  be  obtained 
in  some  way,  and  it  will  be  wise  in  such  a  case  to  choose  the  lesser  of  two  evils, 
viz   to  run  what  risk  there  may  be  with  narcotics,  and  procure  sleep. 

Delirium  is  very  common  ;  few  cases  of  any  severity  run  their  course  to  the 
end  without  it.    It  varies  much  in  degree  and  in  kind,  and  seems  to  be  nearly 
twice  as  frequent  in  apex-  as  in  base-pneumonia.    It  may  be  due  to  the  fever  or 
to  some  poisonous  substance  generated  by  it,  to  hyperpyrexia,  to  acute  com- 
plications of  which  pericarditis  is  the  most  important,  to  serious  changes  in  the 
luno-  e  g ,  gangrene  or  suppuration,  to  debility,  and,  lastly,  but  very  commonly 
to  previous  alcoholism.    It  is  usually  a  prominent  symptom  m  the  young  and 
in  the  ac^ed     In  mild  cases  it  may  not  amount  to  more  than  a  little  wandering 
or  lioht-headedness  at  night;  in  other  cases  it  persists  throughout  the  day  and 
is  a<^<^ravated  at  night,  as  is  especially  the  case  in  the  aged  and  the  feeble 
In  as°thenic  cases  the  delirium  is  of  a  low  wandermg  character,  with  mild 
hallucinations,  the  patients  lying  only  half-asleep  with  the  eyes  half-closed, 
picking  constantly  at  the  bedclothes  or  at  something  in  the  air.    In  very  severe 
cases  the  patients  may,  from  the  beginning,  be  in  a  state  of  more  or  less  stupor 
and  be  almost  comatose,  or  they  may  pass  into  this  condition  from  any  ot  the 
other  states  of  dehrium.    In  another  group  of  cases  again  the  delirium  may  be 
of  a  much  more  active  character,  and  be  like  that  of  delirium  tremens.  This 
is  rare  except  in  drinkers.    In  them  delirium  tremens  develops  with  all  its 
active  and  lively  hallucinations,  and  cannot  be  distinguished  from  the  ordinary 
deliriam  e  potu  except  by  the  fever.    Such  cases  are  almost  invariably  fatal, 
but  the  delirium  stands  in  no  sort  of  relation  to  the  extent  of  the  consolida- 
tion of  the  lungs,  being  sometimes,  extreme  and  the  case  ending  fatally  where  the 
consolidation  is  too  small  to  yield  physical  signs.    The  delirium  is  sometimes 
extremely  violent,  and  it  has  not  a  few  times  been  diagnosed  and  treated  as 
acute  mania. 

The  delirium  may  change  its  character,  and  thus  the  most  active  forms  pass, 
as  the  case  grows  worse,  into  the  low,  wandering,  asthenic  forms,  and  the  patient 
die  at  last  almost  comatose.  •  u  • 

Wandering  at  night  may  sometimes  develop  for  the  first  time — or  having 
disappeared  return  again — during  convalescence.  This  is  generally  due  to 
debility,  and  is  cured  at  once  by  stimulation. 

Children,  old  persons,  and  drinkers  are  usually  delirious  from  the  beginning. 
In  all  cases  alike,  gradually  and  steadily  increasing  delirium  is  of  bad  prognosis. 

The  knee  jerk  is  normal  for  the  first  day  or  two,  disappears  on  the  third  or 
fourth  day,  remains  absent  till  the  ninth,  and  after  being  slightly  increased  for  a 
day  or  two,  returns  to  the  normal  at  the  end  of  the  second  week.  The  knee 
jerk  stands  in  no  relation  to  the  crisis.  It  is  of  some  value  in  prognosis,  for 
where  it  disappears  before  the  third  day  the  prospect  is  grave,  and  where  it 
remains  normal  till  the  seventh  day  recovery  is  practically  certain. 

The  knee  jerk  may  have  some  value  in  diagnosis,  for  it  appears  to  be  increased 
in  tubercular  pneumonia,  and  to  be  unaffected  in  septic  {i.e.  non-pneumococcal) 
pneumonia. 

For  these  interesting  observations  we  are  indebted  to  Dr.  Stanley  Barnes,  Birmingham  Med. 
Rev.,  April  1906. 

The  absence  of  the  knee  jerk  in  pneumonia  was,  I  believe,  first  described  in  1894  by  Dr. 
Hughlings  Jackson. '  It  was  subsequently  recorded  by  Pfaundler^  in  children,  who  suggested 
its  diagnostic  value,  as  differentiating  between  pneumonia  and  meningitis. 

'  Lancet,  Dec.  22,  1894.  *  Milnch,  Med.  IFoch.,  July  22.  1902, 
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Subsultus  tendinum  is  only  met  with  in  severe  asthenic  cases,  among  whom 
also  muscular  tremors  are  common.  These  tremors  affect  any  part  of  the  body 
which  is  put  in  motion,  e.g.,  the  hands  and  arms,  the  lips  or  tongue.  Thev 
are  absent  during  sleep  and  when  the  parts  are  at  rest,  and  are  not  necessarily 
associated  with  delirium.  Similar  tremors  occur  in  the  alcoholic  cases,  but  in 
them  depend  upon  the  drink. 

Oheyne-Stokes  breathing  is  but  rarely  met  with  in  pneumonia.  It  probably 
depends  more  upon  the  condition  of  the  nervous  system  or  of  the  heart  than  of 
the  lungs,  and  is  almost  invariably  fatal. 

General,  cutaneous  hgpercesthesia  sometimes  develops,  but  is  of  no  clinical 
importance.    It  appears  early,  and  rarely  lasts  more  than  the  first  day  or  two. 

Local  hypercesthesia  limited  to  some  part  of  the  side  affected  is  not  so  rare. 
It  is  no  doubt  due  to  the  irritation  of  the  intercostal  nerves,  and  referred  to  their 
peripheral  distribution.  If  it  is  severe  and  not  relieved  by  poultices  or  counter- 
irritation,  a  little  tincture  of  aconite  brushed  freely  over  the  painful  area  will 
quickly  cure  it. 

Spinal  irritation. — Sometimes  the  attack  is  ushered  in  with  signs  which 
suggest  acute  spinal  irritation,  so  that  spinal  meningitis  might  be  thought  of, 
and  when  these  signs  are  associated  with  head  symptoms  too,  acute  cerebro- 
spinal meningitis  may  be  closely  simulated. 

The  pulse-respiration  ratio  is  usually  sufficient  to  determine  the  diagnosis, 
and  doubt,  if  there  be  any,  lasts  only  for  the  first  few  hours,  or  at  the  most  a 
day  or  two,  for  with  the  development  of  the  local  lesion  these  signs  of  general 
irritation  subside.  Thus  there  may  be  stiffness  of  the  back  and  neck,  even  with 
retraction  of  the  head,  or  arching  of  the  back.  Movement  may  evoke  or  aggra- 
vate these  symptoms  and  cause  paini  There  may  also  be  tremors  or  slight 
spasms  of  the  limbs. 

As  the  cases  which  simulate  cerebral  meningitis  are  most  common  in  children, 
so  I  think  the  spinal  cases  are  more  common  in  the  adult,  but  each  may  occur  in 
either  young  or  old. 

The  following  case  is  an  illustration  : — 

A  lad  of  14  came  under  observatioh  in  the  second  day  of  pneumonia.  The  attack  appeared  a 
slight  one,  and  the  physical  signs  were  not  at  first  yery  definite.  The  temperature  was  103°, 
the  pulse  120,  and  the  respiration  40.  He  lay  straight,  somewhat  stiffly  on  his  back,  but  as 
soon  as  he  was  disturbed  in  any  way,  coarse  tremors  appeared  in  the  part  moved,  and  if  he  were 
turned  on  to  the  side,  became  general,  while  at  the  same  time  the  legs  became  stiff,  the  head 
retracted,  and  the  back  slightly  arched.  The  condition  suggested  cerebro-spinal  meningitis,  but 
in  twenty-four  hours  these  symptoms  passed  away,  did  not  return,  and  the  case  ran  otherwiseits 
course  to  recovery. 

It  is  interesting  to  note  that  in  the  same  paper,  in  1894,  in  which  Hughlings 
Jackson  described  the  altered  knee  jerks,  he  also  from  certain  respiratory 
phenomena  suggested  that  the  pneumo-toxin  not  infrequently  produced  some 
pathological  change  in  the  motor  cells  of  the  spinal  cord. 

Towards  the  end,  in  adults,  attacks  of  violent  twitching  or  even  spasms 
may  occur  in  the  arms  and  legs;  or  even  general  convulsive  movements, 
almost  amounting  to  fits.  In  ,  children,  towards  the  end,  fits  are  much  more 
frequent. 

Transient  paralyses — e.g.,  aphasia,  facial  palsy,  even  hemiplegia  or  mono- 
plegia— arc  described.  The  attacks  develop  early,  last  only  for  u  few  hours, 
occasionally  for  three  or  four  days,  but  end  almost  invariably  in  complete 
recovery.    They  are  probably  for  the  most  part  toxic  in  origin. 

Similarly,  transient  disturbances  of  vision,  photophobia,  .ind  occasionally 
amblyopia  have  also  been  recorded. 
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These  are  all  very  rare  complications  in  this  country.    Most  of  the  instances 
are  recorded  in  French  literature.^ 

(For  nervous  complications  and  sequelse,  c/.  p.  296.) 

Acute  tympanites,  or  extreme  flatulent  distension  of  the  abdomen,  deserves 
mention  here,  for  it  is  neuro-muscular  in  origin  and  indicates  the  greatest 
nervous  prostration.  It  is  really  a  paralytic  phenomenon,  the  muscular  tone 
of  the  intestines  being  entirely  lost.  The  distension  which  is  the  result  leads 
to  great  pain  from  the  stretching  of  the  abdominal  muscles,  and  to  great  aggrava- 
tion of  the  dyspnoea  from  the  pushing  upwards  of  the  diaphragm  into  the  thorax. 
It  is  a  very  serious  symptom,  extremely  difficult  to  relieve,  and  almost  mvariably 
of  fatal  omen.  The  distended  intestines  may  be  tapped  with  a  fine  trocar  without 
risk  and  the  gas  allowed  to  escape,  but  the  relief  is  only  slight  and  temporary. 

The  predominance  of  nervous  symptoms  is  especially  marked  in  children. 
Thus  convulsions  may  take  the  place  of  a  rigor,  and  delirium  sets  in  from  the 
first.  The  child  may  lie  almost  unconscious  night  and  day,  recognising  no  one, 
rolling  the  head  from  side  to  side  or  putting  the  hand  to  it  as  if  in  pain,  crymg 
loudly  at  night  and  grinding  the  teeth.  All  these  symptoms  lead,  naturally, 
to  the  thought  of  meningitis,  and,  to  make  the  difficulty  even  greater,  strabismus 
has  been  recorded  as  sometimes  present;  the  pupils,  however,  are  equal  and 
dilated.  The  diagnosis  is  usually  determined  easily  in  the  absence  of  definite 
physical  signs  by  the  characteristic  pulse-respiration  ratio. 

The  Skin.— The  skin  is  hot  and  dry,  and  gives  a  pungent  burning  sensation 
to  the  hand  which  is  very  characteristic.  Now  and  then  the  skin  is  moist 
throughout,  and  then  the  temperature  may  be  very  much  higher  than  it  appears 
to  be  to  the  hand. 

Sweating  during  the  fever  is  very  rare  and  of  bad  omen.  In  fatal  cases,  as 
death  approaches,  the  body  becomes  bathed  in  a  cold,  clammy  sweat ;  this  is 
an  evidence  of  far-advanced  carbonic  acid  poisoning,  and  is  met  with  when  the 
cyanosis  stage  has  passed  into  that  of  pallor. 

Sweating  is  the  rule  at  the  crisis,  and  is  the  commonest  of  the  so-called  critical 
discharges.  It  is  most  profuse  when  the  crisis  isabrupt,  and  is  then  often  associated 
with  considerable  prostration  and  faintness.  It  commences  on  the  forehead,  side 
of  the  nose,  and  palms  of  the  hand,  and  rapidly  becomes  general.  It  lasts  usually 
from  three  to  four  hours,  but  when  the  crisis  is  prolonged,  or  the  fever  ends  by 
lysis,  the  skin  becomes  gradually  moist  and  profuse  sweating  is  absent.  When 
profuse,  it  often  leads  to  a  copious  development  of  sudamina,  especially  upon  the 
front  of  the  chest  and  abdomen. 

Herpes. — No  other  fever  is  so  frequently  associated  with  herpes  as 
pneumonia,  but  even  in  pneumonia  it  is  by  no  means  constant.  The  actual 
percentage  is  differently  given  by  different  authors,  and  varies  from  13  to  43. 
In  my  o^vn  100  cases  it  occurred  only  in  12.  It  most  commonly  develops  round 
the  mouth,  and  usually,  it  has  been  said,  upon  the  same  side  as  the  consolidation 
in  the  lungs,  but  this  is  not  the  case,  for  it  is  quite  as  frequently  on  the  opposite 
side  and  often  in  the  middle  line.  Besides  this,  it  is  often  found  in  other  parts  of 
the  face,  upon  the  chin,  side  of  the  nose,  and  the  cheeks.  It  has  been  described 
also  upon  the  arm,  the  back,  round  the  anus,^  upon  the  cornea,  and  I  have  seen  it 
upon  the  sternum.  It  may  be  also  widespread,^  and  sometimes  assume  the  form 
of  herpes  zoster.  Wilson  Fox  observed  a  similar  rash  upon  the  tongue,  soft 
palate,  and  tonsils. 

1  Cliantemesse,  Bull,  el  Mim.  de  la  Soc.  MM.,  Dec.  1893. 
*  Arch.  d.  Ucilk.,  viii.  748. 

^  "  Purpura  with  recovery,"  Virch.  Jahrh.,  1887,  ii.  349. 
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It  usually  appears  from  the  second  to  the  fifth  day.  It  takes  twenty-four  to 
thirty-six  hours  to  develop,  and  the  traces  of  it  may  remain  for  a  week  or  ten  days 
after  the  fever  is  past.  It  may  even  develop  after  the  temperature  has  become 
normal. 

In  one  of  my  own  cases  it  appeared  round  the  mouth  on  the  second  day  after  the  crisis,  and  a 
second  patch  developed  on  the  manubrium  sterni  two  days  later  still.  Wagner  records  the  case 
of  a  man  who  had  throe  attacks,  the  first,  on  the  third  day,  on  the  lips  ;  the  second,  on  the  sixth 
day,  along  the  left  lower  jaw  ;  and  the  thiid,  on  the  tenth  day,  on  the  left  side  of  the  neck. 

Besides  herpes,  other  rashes  have  been  recorded,  chiefly,  as  would  be  expected, 
of  an  erythematous  type. 

I  have  seen  four  separate  attacks  of  well-marked  but  transient  erythema  develop  in  a  child 
during  pneumonia  with  fever  of  eight  days'  duration. 

Acute  pemphigus  and  localised  gangrene  of  the  skin  have  been  described, 
but  if  not  actually  pyiEmic  in  nature,  they  are  associated  with  the  septic  form 
of  pneumonia  and  are  probably  mere  accidents. 

The  same  applies  also  to  purpura,  which  is  even  rarer  still,  but,  as  already 
stated/  no  case  of  what  might  be  strictly  called  the  hsemorrhagic  form  of  pneu- 
monia is  known. 

Eruptions  which  have  been  present  previously  may,  as  in  other  fevers, 
temporarily  disappear  during  pneumonia  and  return  again  when  the  pneumonia 
is  past.  This  is  especially  the  case  with  psoriasis,  pemphigus,  and  eczema,  and  it 
has  been  also  observed  ^  with  early  syphilitic  eruptions. 

A  little  child  of  5J  had  been  under  my  care  for  two  years  with  pemphigus,  and  though  some- 
times better  and  sometimes  worse,  had  never  been  really  free  from  blebs.  She  was  attacked  with 
pneumonia  of  the  left  apex  with  acute  symptoms  ;  the  blebs  which  previously  existed  rapidly 
vanished,  and  no  new  ones  formed  until  eight  days  after  the  crisis.  One  bleb  then  appeared  in 
the  dorsum  of  each  foot ;  the  next  day  blebs  appeared  on  the  labia  and  face,  and  subsequently 
on  other  parts  of  the  body. 

COMPLICATIONS  AND  SEQUELiE.^— Under  this  head  are  ranged 
those  affections  which  are  liable  to  arise  as  the  consequences,  more  or  less  direct, 
of  pneumonia.  Many  of  them  are  of  course  pulmonary,  e.g.,  pleurisy,  bronchitis, 
gangrene,  and  abscess ;  others  are  possibly  due  to  the  direct  spreading  of  inflam- 
mation, as  pericarditis ;  others,-  again,  are  of  a  more  general  character,  such  as 
acute  affections  of  the  heart,  kidneys,  or  meninges. 

Many  of  the  statistics  published  are  vitiated  by  no  clear  distinction  being  drawn  between 
conditions  which  may  be  directly  traced  to  the  pneumonia,  like  empyema  or  abscess,  and  those 
which  were  antecedent  to  it,  such  as  morbus  cordis,  phthisis,  or  granular  kidney.  The  effect  of 
these  antecedent  diseases  is  to  increase  enormously  the  mortality  of  pneumonia.  They  are  dealt 
with  separately  {cf.  p.  298 — the  Relation  of  Pneumonia  with  other  Diseases). 

A  considerable  number  of  cases  run  their  course  without  any  complications 
at  all :  the  percentage  of  582  cases  (Pasteur)  was  12-4,  and  for  another  series  of 
750  cases  (Squires)  worked  out  at  87.  So  that  13  per  cent,  then  only  had 
complications. 

Gangrene,  abscess,  and  interstitial  pneumonia  are  rare  results  of 
pneumonia,  and  have  already  been  dealt  with  when  considering  the  morbid 
anatomy  (p.  261). 

Pleurisy  is  almost  part  of  the  disease,  for  it  is  never  absent  unless  the 
pneumonia  be  deep-seated,  so  that  the  inflammation  does  not  reach  the  pleural 

'  Grisolle,  p.  465.  ^  Prog.  Med.,  1885,  Nos.  36  and  38. 

^  An  elaborate  series  of  articles  have  been  recently  published  in  the  Trans,  of  the  Royal  Soc. 
of  Med.  for  1907. 
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surface.  In  most  cases  the  pleurisy  is  dry,  and  disappears  rapidly  as  the 
pneumonia  resolves,  leaving,  at  the  most,  nothing  but  a  few  adhesions  behind. 
"When  an  effusion  develops  it  does  not  become  evident,  as  a  rule,  until  the  fourth 
or  fifth  day.  When  the  tubes  are  plugged  the  diagnosis  is  difficult,  and  can 
often  only  be  settled  by  puncture.  Pneumonia  may  leave  effusion  behind,  and 
it  is  not  rare  for  patients  to  come  under  observation  with  effusion,  in  which,  from 
the  history  of  acute  onset,  the  affection  probably  commenced  with  pneumonia. 
Empyema  may,  it  is  true,  set  in  with  very  acute  symptoms,  but,  as  a  rule,  these 
cases  do  not  present  much  difficulty  in  diagnosis. 

Dulness  after  pneumonia  does  not  necessarily  mean  fluid  or  even  thickened 
pleura,  for  it  may  be  due  to  imperfectly  resolved  lung. 

The  general  clinical  condition  may  assist  the  diagnosis.  If  the  temperature 
continue  raised  after  the  pneumonia  is  past,  pleurisy  should  be  suspected ;  but, 
on  the  other  hand,  effusion  may  develop  after  pneumonia  and  the  temperature 
remain  normal,  or  the  temperature  may  continue  raised  without  the  presence  of 
effusion  in  cases  of  imperfect  resolution  of  the  lung.  The  most  conclusive  cases 
are  those  in  which  after  an  apex-pneumonia  the  base  becomes  dull,  the  fluid, 
derived  no  doubt  from  the  upper  part  of  the  pleura,  collecting  in  the  lowest  parts. 

The  nature  of  the  fluid  can  be  diagnosed  with  greater  or  less  probability,  but 
can  only  be  determined  with  certainty  by  puncture. 

Some  authors  state  that  empyema  is  most  frequent,  but  my  own  experience 
leads  me  to  adopt  the  general  opinion  that  the  effusion  is  usually  serous. 

Serous  effusion. — Many  of  the  serous  effusions  are  small,  and  most  of  them, 
whether  small  or  large,  disappear  spontaneously  without  operation.  On  the 
other  hand,  most  of  the  empyemata  are  operated  on,  so  that  it  is,  no  doubt, 
true  that  most  of  the  cases  which  require  operation  are  empyemata.  It  is 
probably  this  which  explains  the  conflict  of  statistics.  There  are  no  general 
statistics  which  conclusively  settle  this  point,  nor  if  any  general  statement  could 
be  made  would  it  help  much  in  any  given  case. 

Out  of  the  100  fatal  cases  previously  referred  to,  serous  effusion  was  found  in  3,  sero-purulent 
fluid  in  5,  and  purulent  in  1.  In  3  cases  the  effusion  was  associated  with  recent  pericarditis, 
and  in  1  of  these  the  pericardium  contained  15  ounces  of  dirty  turbid  fluid,  and  recent  vege- 
tations were  present  on  the  mitral  and  tiicuspid  valves. 

Double  pleurisy  is  not  altogether  rare,  even  with  one-sided  pneumonia. 

In  a  case  not  included  in  this  series,  following  right  base-pneumonia,  both  pleural  cavities 
and  the  pericardium  contained  several  ounces  of  pus. 

Serous  effusions,  if  small,  are  of  no  importance,  and  rapidly  disappear ;  if 
larger,  most  of  them  also  disappear  spontaneously,  but  require  longer  time  ;  if  they 
demand  paracentesis,  they  too  recover  as  a  rule  in  the  usual  way,  leaving  more  or 
less  of  adhesion  behind.  In  some  instances  the  fluid  develops  very  insidiously, 
its  presence  being  only  betrayed  by  the  gradually  increasing  shortness  of  breath. 

Empyema  is,  I  think,  not  very  common  after  pneumonia. 

Thus  in  the  St.  Bartholomew's  statistics  it  occurred  in  only  15  cases  out  of  1165,  or  in 
1'3  per  cent.,  and  an  analysis  of  700  cases  at  St.  Thomas'  gives  a  percentage  just  under  1. 
Sello's  (I.e.)  jiercentage  is  much  higher,  4'5.  In  10,076  cases  there  were  208  cases  of  empyema, 
giving  a  percentage  of  2'06  (Hare). 

The  absolute  frequency  cannot  be  determined  except  by  systematic  puncture, 
especially  if,  as  there  is  good  reason  to  believe,  small  localised  empyemata  not 
unfrequently  spontaneously  disappear.    Empyema  after  pneumonia  is  commonly 
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localised,  and  is  more  frequent  in  children  than  in  adults.  It  is  to  these  two  facts 
that  the  relatively  favourable  prognosis  may  to  a  great  extent  be  attributed. 
Even  empyema  after  pneumonia  may  develop  insidiously. 

A  man  of  20  was  attacked  with  what  appeared  to  be  acute  pneumonia  of  the  riglit  base. 
He  developed  herpes  on  the  second  day,  and  the  temperature  fell  to  normal  by  lysis  on  the  ninth 
day  of  illness.  He  appeared  to  be  convalescent,  and  there  was  nothing  in  his  condition  to  draw 
attention  to  him,  when,  on  the  sixth  day  after  the  fever  had  left  him,  he  died  quite  suddenly. 
At  the  post-mortem  the  base  of  the  right  lung  was  found  in  the  condition  it  might  have  been  at 
such  a  time  after  acute  pneumonia,  but  there  were  several  ounces  of  pus  in  the  right  pleura,  a 
smaller  quantity  in  the  left,  and  a  considerable  quantity  in  the  pericardium. 

These  effusions  developed  in  great  part,  if  not  entirely,  after  the  temperature  had  fallen. 
The  case  illustrates  the  fact,  now  well  known,  that  it  is  possible  to  have  active  suppuration  in 
the  pleura  without  fever. 

A  good  deal  has  been  written  in  recent  years  upon  the  empyema  which  follows 
pneumonia  under  the  name  meta-pneumonic  ernpyema,  and  it  deserves  the  import- 
ance which  has  been  given  to  it  on  account  of  its  relatively  favourable  progress. 

Thus  Netter  ^  states  that  out  of  43  cases  treated  in  the  usual  way  following  pneumonia,  only 
1  death  occurred,  giving  a  mortality  of  2"3  per  cent.  ;  while  of  117  cases  treated  in  a  simUar 
way,  due  to  other  causes,  29  died,  giving  a  mortality  of  25  per  cent. ,  and  although  these  figures 
perhaps  somewhat  magnify  the  difference  which  exists,  they  represent  what  is  a  fact,  viz.,  that 
empyema  after  pneumonia  has  a  much  more  favourable  prognosis  than  empyema  resulting  from 
other  causes. 

Bacteriological  investigation  of  empyema  has  shown  that  a  very  large  number 
of  these  cases  are  associated  with  the  presence  of  pneumococci,  and  that  even 
when  there  has  been  no  definite  history  of  pneumonia.  These  facts  may  explain, 
to  some  extent,  the  difierence  which  exists  between  the  results  of  empyema  in  the 
adult  and  in  the  child  ;  for  it  is  found  that  two-thirds  of  all  cases  of  empyema  in 
children  are  associated  with  the  pneumococcus,  but  only  one-third  in  the  adult. 

The  relative  benignity  of  pneumococcus-empyema  has  been  connected  with 
the  short  vitality  of  the  pneumococcus,  which  loses  its  virulence  in  a  few  days  in 
the  lung  (eight  or  nine  days),  though  it  retains  it  a  little  longer  in  the  pleura. 
Similar  differeuces  have  been  observed  in  artificial  cultivation,  the  pneumo- 
coccus retaining  its  activity  longer  in  bouillon  than  when  grown  on  solid  media. 

Whatever  the  explanation,  the  fact  remains  that  the  prognosis  of  empyema 
after  pneumonia  is  relatively  favourable. 

The  results  of  operation  are  eminently  successful,  and  even  in  cases  where 
no  operation  is  performed  recovery  frequently  takes  place ;  in  some,  after 
perforation  of  the  lung  and  expectoration  of  the  pus;  in  others,  a  single 
paracentesis  or  a  second  may  suffice  to  cure,  while  in  a  few  instances  the  piis 
is  spontaneously  absorbed,  and  that  apparently  completely. 

For  more  detailed  information  on  these  points  reference  must  be  made  to  the 
article  upon  Pleuritic  Effusion. 

Bronchitis. — Bronchitis  is  always  present  to  some  extent  in  the  consoli- 
dated parts  and  in  their  neighbourhood,  but  it  does  not  assume  the  importance 
of  a  complication  until  it  is  general,>'.e.,  until  it  affects  both  sides,  The  collateral 
congestion  of  the  rest  of  the  lungs,  which  is  the  result  of  pneumonia  in  any  part, 
produces  no  physical  signs  so  long  as  the  rest  of  the  lungs  is  equal  to  the  extra 
work  thrown  upon  it,  but  so  soon  as  it  fails,  the  clinical  signs  of  congestion, 
i.e.,  of  bronchitis,  appear.  Bronchitis  thus  becomes  an  evidence  of  functional 
incompetence,  and  though  the  breakdown  may  be  as  much  cardiac  as  pulmonary, 
its  meaning  is  the  same,  for  such  cases  end  almost  without  exception  fatally.  The 
secretion  is  abundant,  and  greatly  increases  the  amount  as  well  as  alters  tlie 


'  Bull.  d.  I.  Soc.  Mid.  d.  Hop.,  1880,  Jan.  11. 
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character  of  the  expectoration.  The  tubes  become  more  and  more  choked,  and 
the  patient  dies  of  gradually  increasing  suffocation. 

The  tympanitic  percussion  met  with  over  the  no?2-pneumonic  lung  may  be  due 
to  the  transient  emphysema  caused  by  the  bronchitis,  but  not  always,  for  it  may 
occur  when  no  bronchitis  is  present,  and  it  is  then  the  consequence  of  loss  of 
pulmonary  tone  or  tension,  and  is,  as  stated,  a  very  ominous  sign. 

Pneumothorax,  as  the  direct  result  of  pneumonia,  is  perhaps  the  rarest  of 
all  complications.  It  can  only  occur  when  the  tissue  has  suppurated,  or  where 
abscess  or  gangrene  has  developed,  but  in  the  case  of  abscess  the  pleura  has 
usually  been  sealed  by  previous  adhesions,  and  in  the  cases  of  gangrene  death 
takes  place  before  the  pleura  has  had  time  to  give  way.  Very  few  cases  are 
recorded,  but  two  have  been  recently  published  by  Talma, i  and  in  one  of  them 
recovery  took  place. 

The  Circulatory  System.— Cardiac  failure,  though  really  the  most  impor- 
tant complication  of  all,  is  so  common  a  result  of  pneumonia  that  it  i&  often  described 
rather  as  a  part  of  the  disease.  It  is  recognised  in  the  usual  way,  and  as  it  rarely 
leads  to  any  lesion  of  the  muscular  substance,  there  is  nothing  to  be  seen  after 
death  except  dilatation. 

The  commonly  described  cardiac  complications  are  three — pericarditis,  acute 
endocarditis,  and  thrombosis.  ' 

Pericarditis  is  not  rare,  but  its  frequency  during  life  must  not  be  reckoned 
from  the  results  of  post-mortem  observation.  It  is  the  next  most  frequent  compli- 
cation after  empyema. 

In  my  own  100  fatal  cases,  acute  pericarditis  was  found  in  8.  Leudet  gives  7-2  per  cent  • 
Osier  5  per  cent  ;  Austin  Flint,  6  per  cent.  ;  Banti,  5-4  per  cent.  ;  Netter,  8  per  cent.  The' 
senes  Irom  St.  Thomas'  Hospital  yields  11  per  cent.  ;  Ormerod's,  12  per  cent.  ;  but  the  highest 
percentage  of  all  is  given  by  Sturges,  viz.,  16-6. 

Roughly  speaking,  we  may  say  that  pericarditis  is  found  post-mortem  in  1 
case  out  of  10. 

The  percentage  during  life  is  much  smaller. 

v,-piS  9.?  °i       9°"fe°utive  cases  it  was  diagnosed  in  3  ;  the  St.  Thomas'  series 

l^t  d  Us!;  ''"hi?''^^  "^Y^  '^S^''"'  2-5.  almost  exactly  agrees  ;  Hare  gives  1-24  per 

cent.  (p.  158),  and  the  Royal  Society  of  Medicine  figures  yield  less  than  1  per  cent. 

The  slighter  degrees  of  pericarditis  may,  of  course,  be  easily  missed  during 
life,  but  making  all  allowance  for  clinical  oversight,  it  is  obvious  that  pericarditis 
greatly  increases  the  mortality. 

The  pericarditis  is  in  most  cases  dnj,  i.e.,  with  hardly  any  effusion.  When 
effusion  occurs  it  may  be  purulent. 

thiVrAo.'^ihir^^^  i  I'"?  Post-mortevi,  and  in  another,  not  included  in 

mat  senes,  about  50  ounces  were  found,  and  in  neither  case  was  it  suspected  during  life. 

The  pericarditis  is  often  latent,  i.e.,  produces  no  symptoms,  and  this  appears 
to  be  especially  the  case  if  the  effusion  be  purulent.  Pericarditis  may  be 
associated  with  delirium,  as  in  rheumatic  fever,  so  that  the  sudden  occurrence  of 
deiirium  or  its  sudden  exacerbation  should  always  suggest  the  possibility  of 
pericarditis.    It  is  a  grave  complication,  and  in  many  cases  leads  to  a  fatal  result. 

Acute  endocardiiis.—Yve^ih  interest  has  been  excited  by  this  complication  since 
the  description  of  ulcerative  endocarditis  in  association  with  pneumonia,  and  the 
discovery,  in  the  vegetations,  of  the  pneumococcus. 

'  Virch.  Arch.  J.  klin.  Med.,  x.  306. 
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The  general  frequency  of  endocarditis  is  variously  given  by  different  authors, 
hvit  I  think  Preble's  results  may  be  accepted  as  correct,  and  these  give  1  per  cent, 
for  all  cases  and  5  per  cent,  for  fatal  cases  (Hare,  Med.,  138). 

Netter  found  pneumoooccus-endociirditis  twice  in  26  fatal  cases  of  pneumonia,  and  Banti 
twice  in  37  fatal  cases.  Osier  records  acute  endocarditis  as  present  in  no  less  tlian  16  out  of 
105  fatal  cases,  and  in  11  of  tliese  it  was  ulcerative.    Tliis  must  be  a  very  unusual  exi)erience. 

Instances  of  old  morbus  cordis  in  which  vegetations  are  present  must  be  excluded  from  tliLs 
category,  and  this  being  done,  Sturges  and  Conpland  found  only  3'5  per  cent,  of  the  fatal  cases 
in  which  recent  vegetations  could  in  any  way  be  connected  with  the  pneumonia. 

In  rny  own  series  it  occurred  once  only,  the  vegetations  being  found  on  the  mitral,  and  also 
on  the  tricuspid  valves,  and  was  associated  with  purulent  pericarditis. 

In  most  cases  it  appears  to  give  rise  to  no  special  symptoms,  but  in  the 
ulcerative  form  the  usual  symptoms  would  arise,  viz.,  a  pysemia-like  state,  with 
embolisms  in  various  organs. 

I  do  not  know  of  any  evidence  to  show  that  endocarditis  after  pneumonia 
ever  leads  to  chronic  valvular  disease  as  the  rheumatic  form  does,  probably 
because  these  cases  are  almost  invariably  fatal. 

Cardiac  Thrombosiii. — The  clot  which  is  often  found  in  these  cases  is  not  post- 
mortem, but  clearly  formed  during  life,  for  it  is  decolourised  and  tough.  It  is 
often  almost  white  and  felted  in  between  and  behind  the  columnae  corneifi.  It  is 
flat  and  thin,  its  shape  being  that  of  the  cavity  at  the  end  of  systole.  It  often 
extends  through  the  auriculo-ventricular  orifice  into  the  auricle,  where  it  expands 
again,  and  may  be  similarly  attached  to  the  walls.  Its  commonest  seat  is  in  the 
right  side.  If  it  extends  slowly  into  the  pulmonary  artery  it  will  cause  gradual 
obstruction  of  either  the  main  trunk  or  of  one  of  the  branches ;  in  one  of  my 
cases,  the  pneumonia  being  at  the  apex,  the  artery  going  to  the  lower  lobe  was 
completely  plugged. 

The  whole  clot  may  even  be  detached  en  masse,  and  the  case  end  suddenly, 
as  with  embolism  of  the  pulmonary  artery. 

Such  clots  as  these  are  usually  found  in  patients  who  have  been  slowly  dying 
for  some  days,  but  they  may  develop  even  during  what  seems  to  be  normal 
convalescence,  and  they  may  then  lead  to  sudden  and  quite  unexpected  death, 
either  from  failure  of  the  heart  or  from  embolism.  These  clots  are  at  any  rate 
not  rare,  and  they  were  present  in  no  less  than  10  out  of  my  100  fatal  cases. 

Thrombosis  of  veins  is  quite  unusual.  Of  38  oases  collated  from  various  sources  by  Steiner, 
1  occurred  at  the  crisis,  4  during  the  acute  stage,  and  the  rest  during  convalescence.  All 
affected  the  lower  extremities  only.  j  j  -u  j. 

Gangrene  of  the  limb,  as  the  result  of  arterial  thrombosis  or  embohsm,  has  been  recorded,  but 
it  is  a  pathological  curiosity  only. 

The  Nervous  System. — The  nervous  conditions  which  may  be  met  with 
during  the  acute  stage  have  been  already  considered  (c/.  p.  288). 

The  conditions  dealt  with  now  are  such  as,  whether  they  originate  or  not 
during  the  acute  stage,  last  after  the  acute  symptoms  have  passed  away,  and 
may  therefore  be  regarded  as  sequelae  rather  than  complications. 

Meningitis  is  extremely  rare.  It  is  generally  secondary  and  develops  late.  It  did  not  occur 
once  in  either  of  my  two  series  of  100  oases.  Osier,  however,  mot  with  it  in  8  out  of  his  105 
fatal  cases.  This  is  as  unusual  as  is  his  experience  of  acute  endocarditis,  and  as  5  ot  the  8  cases 
were  associated  with  that  affection,  it  is  probable  that  these  at  auy  rate,  were  embohc. 

The  inflammation  appears  to  be  always  purulent,  and  in  the  pus  the  pneumococcus  has  been 
found  alone  in  some  cases,  in  others  associated  with  other  organisms.  In  still  otlier  cases  tiie 
i.neumococcus  has  been  absent  and  the  streptococcus  or  some  other  organism  present,  alone  or  in 
association.    Meningitis  associated  with  the  i)neumococcus  has  been  found  wthout  pneumonia. 

In  many  of  the  cases  meningitis  has  been  found  on  posl-morkm  examination  without  having 
been  suspected  during  life,  but  when  symptoms  are  produced  they  are  of  the  ordinaiy  kind. 
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Epidemic  cerebrospinal  meningitis  is  frequently  associated  with  pneumonia  (9  times  in  30 
cases,  Immermann),  and  in  a  considei-able  number  of  cases,  in  which  there  has  been  no  pneu- 
monia, the  pneumococcus  has  been  found  in  the  pus  ;  I  think  it  woukl  be  safer  to  say  an 
organism  lilcc  the  pneumococcus,  and  difJicult  to  distinguish  from  it,  rather  than  to  assume 
that  it  is  the  pneumococcus  itself ;  for  it  is  difficidt  to  accept  the  view  that  the  same  organism 
can  be  the  cause  of  two  diseases  so  different  in  themselves  and  so  rarely  associated  exce])t  when 
cerebro-spinal  meningitis  is  epidemic. 

Hemiplegia,  when  not  transient,  must  be  due  to  some  local  lesion  in  the  vessels,  thrombosis 
or  embolism.  In  young  persons  the  attack  may  be  due,  as  in  specific  fever,  to  a  local  infective 
endoarteritis.  In  eldei-ly  persons  to  some  atheromatous  or  other  sclerotic  condition  of  the  vessel, 
wliich  alone  or  in  association  -with  infection  has  led  to  thrombosis.  In  the  transient  cases  the  cause 
may  lie  in  feeble  circulation  tlirough  the  stenosed  vessel,  or  be  possibly  toxic.  Hemiplegia  due 
to  haemorrhage  stands  in  nothing  but  an  accidental  relation  to  pneumonia. 

Pneumonia,  like  other  severe  illnesses,  is  sometimes  followed  by  grave  mental  symj)toms, 
e.g.,  mania,  melancholia,  or  imbecility.  As  a  rule,  the  mental  functions  are  in  the  end  restored, 
though  convalescence  may  require  months  of  care  and  watching. 

Where  the  mental  defects  persist,  cerebral  softening  and  degeneration  may  be  found.  This  is 
generally  due  to  defective  nutrition  through  stenosed  vessels,  but  may  be  of  toxic  origin. 

Peripheral  neuritis  has  been  described.  It  develops  during  convalescence,  and  is  in  all 
respects  like  that  which  follows  diphtheria,  for  it  is  toxic  in  origin,  and  ends  in  ultimate  recovery. 

If  the  affection  of  the  knee  jerks  in  the  acute  stage  be  evidence  of  peripheral  nerve-lesion,  it 
is  strange  that  peripheral  neuritis  is  so  rare  after  pneumonia  as  it  is. 

Miscellaneous  Complications. 

Acute  Nephritis  is  so  rare  that  it  would  be  of  little  practical  interest  were  it  not  for  the 
discovery,  in  some  of  the  cases,  of  the  pneumococcus  in  the  inflamed  tissues.  Instances  of  this 
are  described  by  Netter,  and  are  used  by  him  to  support  the  view  that  pneumonia  is  a  general 
infective  disease. 

Its  occurrence  during  life  is  recognised  by  the  usual  signs,  viz.,  albumen,  blood,  and 
casts  in  the  urine,  but  general  oedema  seems  not  infrequently  absent.  Sturges  describes  two 
cases  of  this  kind,  one  of  which  recovered  and  the  other  died.  In  one  case  of  mine  nephritis 
was  discovered  ^os<-mor<e?n.,  but  the  signs  during  life  had  been  indefinite.  Other  cases  are  re- 
corded by  Wilberg.i  Nauwerk  states  that  the  inflammation  flrst  attacks  the  glomeruli  as  in 
scarlatinal  nephritis,  and  then  the  tissues  round  the  veins  and  capillaries  of  the  cortex. 

Pycemia  with  multiple  abscesses  has  been  recorded.  Jaccoud  ^  has  published  two  such  cases, 
but  in  these  the  germ  found  was  not  the  pneumococcus,  but  the  streptococcus  and  the  staphylo- 
coccus pyogenes." 

In  connection  with  this  subject  an  interesting  paper  by  Foulerton,  on  the  general  pathology 
■of  pneumococcus  infection,  may  be  refen-ed  to,''  and  another  by  Osler.^ 

Milder  forms  of  blood  infection  are  seen  in  the  swelling  of  the  joints  occasionally  met  with, 
and  perhaj)s  also  in  tonsillitis,  the  latter  being  most  frequent  in  those  cases  which  arise  from 
drain  poisoning. 

Parotid  abscess,  in  the  very  rare  instances  in  which  it  occurs,  is  probably  also  pysemic,*"  and 
due  to  strepto-  or  staphylo-coccus  infection  from  the  mouth.  In  the  London  hospital  statistics 
it  occurred  3  times  in  2360  cases.    Of  these,  2  recovered  and  1  died, 

Wilson  Fox  met  with  it  once  only,  in  a  girl,  and  she  recovered.  Sturges  describes  another 
case,  which  also  recovered.  Behier'  records  three  cases,  but  they  were  all  fatal ;  Aldrick  one,  in 
a  man  of  43,  who  recovered.    I  have  seen  a  similar  case  in  a  man  of  50,  who  recovered. 

Otitis  media  sometimes  develops,  rarely  in  adults  but  more  frequently  in  children.  It  is 
always  suppurative,  and  is  probably  due  to  infection  through  the  Eustachian  tube.  The  pneumo- 
coccus has  been  found  in  the  pus  here  also  (Gamaleia,  Weichselbaum).^ 

Arthritis  is  rare.    Hare  ^  met  with  it  only  twice  in  2292  cases  collected  by  him. 

Judging  from  the  number  of  cases  recorded,  pneumococcal  arthritis  must  be  frequent  as  a 
primary  affection,  yet  as  a  sequela  of  acute  pneumonia  it  is  certainly  rare,  and  may  be  even  as 
rare  as  Hare's  figures  show. 

A  great  deal  has  been  written  recently  on  pneumoc occal  infection,  and  the 
pneumococcus  has  been  described  as  the  cause  of  many  affections,  e.g.,  meningitis, 

'  Firch.  Jahrb.,  1885,  ii.  155.  -  Oaz.  deHop.,  Paris,  1886,  No.  64. 

■'  Davies  and  Langdon  Brown,  Lancet,  8th  Oct.  1906. 

Britiah  Med.  Jour.,  21st  Sept.  1901.  Trans,  of  Med.  Sac.  ofLond.,  1907-8, 

«  Of.  Couplund  and  Sturges,  p.  112.  ^  j/g^^  jvc'.,y5^  5th  Nov.  1908. 

*  .\[onatschr.  f.  Ohrenheilk.,  1888,  p.  149.       "  Hare,  I.e.,  p.  160. 
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peritonitis,  otitis  media,  pericarditis,  etc.,  and  that  witiiout  any  lesion  in  the  lung 
or  pleura.  Even  cases  of  general  pneumococcal  pyaemia  have  been  recorded. 
The  statistics,  however,  of  pneumococcal  pneumonia  show  that  these  complica- 
tions are  all  rare  and  some  very  rare,  while  clinical  observation  points  definitely 
to  the  conclusion  that  acute  pneumonia  is  the  primary  lesion,  and  the  other 
lesions  secondary  complications  or  sequelfe.'  It  is  difficult  to  reconcile  these  facts. 
If,  as  is  assumed  by  some  aiithorities,  the  primary  seat  of  pneumococcal  infection 
be  the  blood,  and  the  lung  or  other  local  lesion  be  secondary,  then  it  is  necessary 
to  explain  why  these  other  lesions  are  not  more  frequently  associated  with  the 
lung  lesion  than  statistics  show  they  are.  The  other  alternative  which  1  am 
inclined  to  adopt  is  that  there  are  different  strains  or  kinds  of  pneumococci,  as 
Washburn  and  Eyre^  suggested  some  years  ago,  which  appear  morphologically 
identical  and  yet  differ  in  pathogenic  results,  and  that,  speaking  generally,  the 
pneumococcus  of  pneumonia  is  different  from  the  pneumococci  which  produce  the 
other  lesions  described.  And  this  I  should  expect  further  research  to  show,  as  it 
has  done  in  the  case  of  the  streptococci. 

RELATION  OF  PNEUMONIA  WITH  OTHER  DISEASES. 

— In  this  two  questions  are  involved,  first  as  to  the  effect  produced  by  any  given 
disease  upon  the  pneumonia,  and  secondly,  as  to  the  effect  produced  by  the 
pneumonia  upon  it. 

This  much  can  at  any  rate  be  said  at  once,  that  the  association  of  pneumonia 
with  any  pre-existing  disease  greatly  increases  its  danger,  even,  according  to 
Huss,  to  the  extent  of  making  it  four  times  as  fatal  as  in  uncomplicated  cases. 

In  my  100  fatal  cases  23  showed  some  clironic  disease  of  the  lungs  or  pleura,  8  some  chronic 
affection  of  the  heart,  and  10  of  the  kidney. 

Bronchitis. — Pneumonia  is  frequently  preceded  by  bronchitis,  but  hardly  so 
often  as  stated  by  GrisoUe,  viz.,  25  per  cent.  The  pneumonia  which  follows 
bronchitis,  as  a  rule,  neither  begins  nor  ends  as  abruptly  as  usual ;  the  tempera- 
ture shows  greater  remissions,  and  is  of  a  more  hectic  type  and  falls  gradually. 
The  difference  in  prognosis  according  as  the  pneumonia  precedes  or  follows  the 
bronchitis  has  been  already  spoken  of. 

Chronic  emphysema  is  frequently  found  in  fatal  cases.  It  greatly  increases 
the  gravity  owing  to  the  increased  danger  of  cardiac  failure,  but  it  does  not 
otherwise  modify  the  course. 

The  same  may  be  said  of  chronic  pleurisy. 

In  8  out  of  the  100  fatal  cases,  both  pleural  cavities  were  obliterated  by  old  adhesions,  and 
in  8  others  emphysema  was  present. 

Phthisis. — Phthisis  certainly  does  not  increase  the  liability  to  pneumonia,  and 
but  few  cases  of  active  phthisis  die  of  it.  The  acute  febrile  attacks  which  are 
frequent  in  the  course  of  phthisis  are  of  tubercular  nature  and  belong  to  the  cate- 
gory of  what  used  to  be  called  catarrhal  rather  than  of  croupous  pneumonia,. 
Yet  in  fatal  cases  of  pneumonia  old  tubercular  lesions  are  very  often  found.  This 
means,  however,  no  more  than  that  patients  with  lungs  damaged  from  any  cause 
— chronic  pleurisy,  emphysema,  or  tubercle — are  bad  subjects  for  pneumonia. 
When  pneumonia  does  occur  in  phthisis,  it  often  runs  its  ordinary  course  and  may 
resolve  completely.  Not  rarely,  however,  it  seems  to  start  the  tubercular  process 
into  fresh  activity,  so  that  the  disease  makes  rapid  progress.  From  all  that  we 
now  know  it  seems  clear  that  pneumonia  cannot  caseate,  and  that  caseation,  when 
it  occurs,  is  due  to  infection  with  the  tubercle  organism. 

I  Cf.  Lancet,  15th  Nov.  190*2. 


Sec.  37.]  ACUTE  PNEUM-ONliv!)'--''^"''  '  '^^ 

In  the  100  fatal  cases  there  was  only  1  with  active  phthisis,  but  5  with  old  tubercular 
lesions,  and  iu  the  other  series  1  case  only  had  chronic  cavities  at  both  apices  and  recent 
tubercles  in  other  parts  of  the  lung,  the  patient  dying  with  double  base- pneumonia. 

Morbns  Cordis  does  not  specially  predispose  to  pneumonia,  but  it  greatly 
increases  the  risk.  Among  my  fatal  cases,  rf  had  chronic  heart  disease,  and  10 
others  chronic  pericarditis,  making  18  in  all. 

Sturges'  figures  yield  the  percentage  of  11.  He  draws  attention  also  to  the  frequency  with 
which  the  pneumonia  is  double.  Thus  half  (53  per  cent.)  of  his  cases  of  double  pneumonia 
were  associated  witli  chronic  morbus  cordis.  The  pneumonia  was  right-sided  in  16  jjer  cent, 
and  left-sided  in  107  per  cent. 

Not  only  does  pneumonia  increase  the  risk  at  any  time,  but  there  is  danger 
that  the  cardiac  compensation  will  be  found  incomplete  when  the  attack  is  past, 
for  not  a  few  cases  of  heart  disease  date  the  final  cardiac  failure  from  an  acute 
illness. 

Among  the  forms  of  morbus  cordis,  adherent  pericardium  seems  to  be  the 
most  serious,  and,  of  the  valvular  affections,  mitral  disease. 

Out  of  the  100  fatal  cases  the  mitral  was  the  valve  affected  in  5  ;  three  times  alone,  once 
with  aortic  disease,  and  once  with  aortic  disease  and  pericarditis.  In  two  others  the  aortic 
valves  alone  were  involved. 

In  any  given  case  the  prognosis  will  depend  upon  the  extent  to  which 
compensation  is  complete  ;  those  in  which  it  is  defective  generally  die  when 
attacked  by  pneumonia,  but  in  others,  in  which  it  is  adequate,  the  pneumonia 
runs  its  ordinary  course  and  often  ends  in  recovery.  The  existence  of  old 
lesions  does  not  seem  to  increase  the  chances  of  recent  vegetations  being  formed. 

In  21  cases  of  valvular  disease,  Sturges  found  recent  vegetations  without  old  heart  mischief 
in  6,  and  with  old  heart  mischief  in  4.  In  my  own  cases  1  only  had  recent  vegetations  and 
7  chronic  lesions.  In  the  100  fatal  cases,  25  in  all  had  some  aflfection  of  the  heart,  old  or 
recent. 

Kidney  Disease. — Pneumonia  is  very  rare  in  the  course  of  acute  nephritis. 
On  the  other  hand  chronic  lesions  of  the  kidney  are  very  frequently  found  in 
fatal  cases,  and  although  there  is  no  conclusive  evidence  to  show  that  chronic 
kidney  diseases  increase  the  liability  to  pneumonia,  there  can  be  no  doubt  that 
they  greatly  increase  the  mortality. 

Thus  a  man  of  39  had  double  pneumonia,  iirst  at  the  left  base  and  then  at  the  right  apex. 
He  was  at  first  very  sleepless  and  then  very  delirious.  He  developed  pericarditis  on  the  10th 
day  and  died.  Post-mortem,  besides  the  lesions  of  pneumonia  and  granular  kidney,  there  were 
recent  pericarditis  and  left  pleurisy  ;  the  heart  weighed  18  and  the  liver  84  ounces.  The 
urine  contained  no  albumen  at  all  until  the  fourth  day,  and  after  that  only  a  trace,  and  the 
presence  of  granular  kidney  was  not  suspected  during  life. 

Sturges,  out  of  94  cases  examined  post-mortem,  found  the  kidneys  granular  in  7  and  large 
and  white  in  7  more,  together  giving  a  percentage  of  15.  In  my  100  cases  the  kidneys  were 
granular  in  8  and  large  and  white  in  2,  giving  a  percentage  of  10. 

The  signs  of  granular  kidney  can  be  very  easily  overlooked  in  life,  and  the/ 
affection  may  be  more  frequent  than  is  commonly  supposed,  but  in  patieats  of 
middle  life  it  is  a  disease  that  should  always  be  thought  of,  as  it  so  seriously 
affects  the  prognosis. 

Rheumatic  Fever. — ^There  is  a  strange  difference  of  statement  in  books  a&  to- 
the  frequency  of  pneumonia  in  the  course  of  rheumatic  fever.  T  should  certainly 
agree  with  (Jrisolle,  who  says  that  it  is  one  of  the  rarest  of  phenomena,  and 
this  also  appears  to  be  Sturges'  opinion.  If  it  be  rare  for  pneumonia  to  ocean- 
in  the  course  of  rheumatic  fever,  it  is  still  rarer  for  rheumatic  fever  to.  develop- 
in  the  course  of  pneumonia. 
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Some  cases  bearing  on  this  question  are  recorded  by  Sturges,  but  the  two 
affections  are  so  common  that  it  is  easy  to  believe  that  they  might  occasionally 
be  associated  without  any  relation  of  cause  and  effect  existing  between  them. 

Specific  Fevers. — Pneumonia  is  rare  in  any  of  the  specific  fevers,  but  wiieu  it 
occurs  it  is  usually  fatal. 

Where  the  temperature  is  already  high  from  the  fever,  it  is  difficult  to 
diagnose  from  acute  congestion  and  hypostatic  congestion  of  the  lungs,  both  of 
which  are  probably  to  a  great  extent  the  mechanical  result  of  cardiac  failure. 

According  to  Murchison,  though  rare  in  typhoid  it  is  still  rarer  in  relapsing 
fever,  and  rarest  of  all  in  typhus. 

In  Scarlet  Fever,  Measles,  and  Diphtheria  the  inflammation  is  almost  in- 
variably of  the  lobular  form,  and  true  pneumonia  is  very  rare.  Sturges  quotes, 
with  reference  to  diphtheria,  some  statistics  from  the  Children's  Hospital  which 
show  that  lobar  consolidation  was  found  in  14  out  of  100  cases  which  died 
without  tracheotomy,  and  in  13  out  of  60  which  died  after  tracheotomy,  and 
in  some  of  the  latter  the  complication  did  not  arise  until  two  or  even  three 
weeks  after  the  operation.  In  all  these  cases  there  is  the  ever-present  difficulty 
of  decidinsf  whether  the  consolidation  was  not  a  rather  extensive  form  of  the 
lobular  inflammation  due  to  direct  infection  from  the  wound. 

In  Typhoid  Fever  pneumonia  always  excited  interest  on  account  of  the  theory 
that  the  typhoid  germ  can  localise  itself  in  the  lung  and  there  excite  lobar 
pneumonia. 

So  far  bacteriological  investigations  seem  to  show  that  the  infection  is  usually 
heterologous,  i.e.,  not  due  to  the  typhoid  bacillus,  but  to  the  pneumococcus  or 
some  other  germ. 

In  some  cases  of  typhoid  the  diagnosis  of  pneumonia  is  by  no  means  easy, 
for  the  bronchitis  which  is  so  frequent  an  accompaniment  of  typhoid  may  set 
in  very  early  and  produce  well-marked  lung  symptoms,  so  that  when  associated 
with  the  high  temperature  of  the  fever,  the  diagnosis  of  pneumonia  is  very  likely 
to  be  made ;  but  the  correct  diagnosis  is  usually  soon  determined  by  the  course 
of  the  case.  Undoubted  cases  of  true  pneumonia  occur  in  typhoid,  but  I  believe 
with  Murchison  that  they  are  rare. 

Dr.  Sidney  Phillips  and  Mr.  Spilsbury  record  a  case  in  which  the  pneumonia  was  due  to  the 
Bacillus  typhosus,  the  pneumococcus  being  absent,  i  The  lung  presented  the  appearance_  of 
delayed  resolution  of  acute  pneumonia,  but  there  were  besides  small  nodules  looking  like 
tubercle.  These  proved  to  be  small  abscesses  containing  masses  of  the  organisms.  A  good 
coloured  illustration  is  given. 

In  influenza  pneumonia  assumes  greater  importance,  for  though  not  a 
frequent  complication  as  reckoned  by  percentage,  it  becomes  unusually 
prevalent  owing  to  the  wide  diffusion  of  the  epidemic.  It  has  also  been 
shown  experimentally  that  the  toxines  of  influenza  greatly  increase  the  toxicity 
of  the  pneumococcus  ^ 

The  organisms  found  in  influenza  pneumonia  differ  according  to  the  period  at 
which  it  occurs.  When  a  sequel  of  influenza,  the  pneumonia  is  of  pneumococcal 
origin,  but  when  it  occurs  during  the  attack  of  influenza  the  organism  found  is 
the  influenza  bacillus  (Klein). 

Its  frequency  varies  greatly  in  different  epidemics,  and  perhaps  also  its 
mortality,  for  Peacock,  in  his  account  of  the  epidemic  of  1848,  states  that  pneu- 
monia was  very  common  but  less  than  ordinarily  fatal.    Certain  it  is  that  during 

1  Clin.  Soc.  Tr.,  xxxviii.  p.  155. 

2  Liveriato,  Centralbl.  f.  Bakt.  u.  Parasiten  K.,  June  1907. 
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the  recent  epidemic  pneumonia  was  responsible  for  a  very  considerable  number 

of  the  deaths.  .  . 

The  dominant  feature  of  the  pneumonia  has  been  its  asthenic  type,  and  the 
rapidity  with  which  it  has  often  proved  fatal.  The  mortality  has  been  much 
above  the  ordinary  average  for  pneumonia,  and  where  recovery  has  taken  place 
convalescence  has  been  tardy. 

As  a  complication  it  has  developed  as  a  rule  about  a  week  or  ten  days  after 
the  original  attack  of  influenza,  and  usually  as  the  result  of  exposure  to  cold  or 
chill ;  but  besides  this  there  has  been  an  undue  general  prevalence  of  pneumonia, 
as  though  the  existence  of  the  epidemic  predisposed  to  pneumonia,  even  in 
persons  who  did  not  actually  acquire  influenza,  or  perhaps  had  it  in  so  slight  a 
form  that  it  was  not  recognised. 

One  other  marked  peculiarity  must  be  mentioned,  viz.,  the  extraordinary  want 
of  relation  between  the  clinical  symptoms  and  the  amount  of  the  lesion  in  the 
lungs.  It  has  not  been  uncommon  with  the  most  typical  clinical  symptoms  of 
pneumonia  for  the  physical  signs  to  be  very  difl&cult  to  find,  or  absent  altogether, 
and  on  the  post-mortem,  a  small  patch  of  consolidation  to  be  found  not  larger 
than  a  Tangerine  orange ;  in  other  cases  the  lungs  have  been  greatly  congested, 
almost  cedematous,  and,  in  part,  especially  at  the  base,  collapsed,  but  without,  in 
any  part,  the  characteristic  consolidation  of  pneumonia. 

In  some  instances  the  pneumonia  has  been  of  the  wandering  type,  creeping 
about  from  part  to  part,  and  thus  prolonging  over  three  weeks  or  more  the  dura- 
tion of  fever. 

I  saw  a  case  in  which  the  attack  commenced  in  the  right  base  and  gradually  spread  up  to  the 
apex,  by  which  time  the  base  had  begun  to  clear  up.  Then  the  opposite  base  was  attacked,  and 
by  the  time  this  was  solid,  the  left  base  was  clear— but  the  patient's  strength  did  not  hold  out 
any  longer ;  she  died,  however,  of  asthenia  and  not  of  suffocation. 

Some  of  the  cases  have  exhibited  an  unusual  amount  of  hsemorrhage,  and 
where  the  pneumonia  has  crept  about  and  been  associated  with  recurrent 
haemoptysis,  the  suspicion  of  phthisis  has  naturally  been  excited. 

A  previously  healthy  young  man  of  30  years  of  age,  after  an  ordinary  attack  of  influenza, 
•did  not  regain  health,  but  lost  flesh  and  strength,  spat  a  small  amount  of  blood  on  two  or  three 
occasions,  and  had  a  temperature  constantly  above  normal,  reaching  in  the  evening  102°  or  103  . 
This  had  continued  for  three  weeks  when  I  saw  him.  The  physical  signs  were  indefinite.  I 
could  not  satisfy  myself  that  he  was  phthisical,  and  sent  him  away  for  two  months,  at  the  end 
of  which  time  he  returned  perfectly  well,  having  gained  flesh  rapidly,  and  being  on  his  return 
much  above  his  normal  weight.  He  has  continued  in  perfect  health  and  in  active  work,  and 
has  developed  no  further  signs  or  symptoms. 

This  class  of  case  was  not  uncommon  in  past  epidemics,  but  has  been  singularly  rare  in  the 
present.  I  have  only  seen  one  other  instance  of  it,  and  that  was  not  quite  so  clear,  as  it 
occurred  in  a  young  man  who  was  at  the  time  suffering  from  active  syphilis,  and  it  was  possible 
that  the  affection  of  the  lung  was  syphilitic  in  nature.  He  also  came  to  me  with  the  diagnosis 
of  acute  phthisis,  but  he  completely  and  rapidly  recovered,  and  has  continued  perfectly  well. 

Malaria. — The  terms  "intermittent "  and  "remittent"  as  applied  to  pneumonia 
refer  usually  to  the  character  of  the  fever,  and  indicate  that  the  inflammation 
recurred  after  an  interval  of  complete  or  partial  defervescence,  and  thus  an  inter- 
mitting or  remitting  temperature  becomes  the  characteristic  of  all  the  pneumonias 
of  the  wandering  type. 

Pneumonia  may  of  course  develop  in  the  course  of  an  ague  attack,  just  as  it 
may  in  the  course  of  any  other  fever.  Again,  in  persons  who  have  had  ague 
previously  or  are  in  an  ague  country,  an  attack  of  pneumonia,  as  of  any  other 
fever,  may  determine  an  attack  of  ague. 

Besides  these  cases,  in  which  the  pneumonia  is  presumably  of  the  ordinary 
type,  and  merely  accidentally  associated  with  ague,  there  remains  a.  group  in 
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which  the  pneumonia  is  supposed  to  stand  in  a  more  intimate  relation  to  ague, 
and  to  be  actually  due  to  the  malarial  poison.  For  this  group  the  term' 
"malarial"  or  "paludal"  might  be  employed.  Of  these  cases  there  are  two 
classes :  in  the  one,  it  so  happens  that  in  districts  where  ague  is  rife  at  certain 
times  of  the  year,  the  annual  outbreak  may  fail  and  its  place  be  taken  by  a 
similar  outbreak  of  pneumonia;  an  instance  of  this  is  quoted  by  Hadji-Costa  i 
in  'J'hessaly :  in  the  second,  each  ague  fit  is  .associated  with  pulmonary  symptoms 
and  physical  signs.  In  both  instances  it  is  stated  that  the  pneumonia  is  of  short 
duration  and  not  grave,  that  the  consolidation  appears  at  once,  and  that  in  the 
intervals,  when  the  temperature  falls  considerably  if  not  quite  to  the  normal,  the 
consolidation  resolves  somewhat  but  extends  again  with  the  recurrence  of  fever. 
These  attacks  tend,  it  is  said,  to  subside  of  themselves  after  three  or  four 
recurrences,  but  yield  readily  if  treated  with  full  doses  of  quinine. 


Charts  of  Malarial  Pneumonia  ••  (Koranyi). 
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Four  cases  of  pneumonia  of  this  kind  are  recorded  by  Koranyi,^  and  the  two 
charts  which  he  gives  there  speak  for  themselves.^ 

Burgess,  Ind.  Med.  Gaz.,  April  1907,  publishes  two  cases  of  genuine  malarial 
pneumonia  due  to  the  malarial  parasite. 

Alcoholism  does  not  predispose  to  pneumonia,  but  more  than  doubles  its 
mortality.  Huss  stated  that  over  50  per  cent,  of  alcoholics  attacked  with 
pneumonia  died,  and  I  think  this  is  not  above  the  mark,  but  it  is,  of  course, 
impossible  to  state  this  numerically  on  account  of  the  difficulty  in  agreeing  upon 
what  exactly  constitutes  alcoholism  in  a  pathological  sense. 

Doubleday,  Netv  York  Medical  Record,  1885,  March  28,  gives  the  following  figures:— 

Cured.  Died 

No  excess,          ...       21  7 

Slight,       ....       32  16 

Marked  12  27 

Very  great  12  25 


Per  cent,  of  Fatal  Cases. 
=  25 
=  33 

I  =68-4 


1  lUv.  de  Mid.,  Nov.  10,  1891. 

'  Cf.  alsoTham,  Virch.  Ja/irb.,  1886,  ii.  120. 


-  Heal.  Encijcl.,  viii.  384. 
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The  Collective  Investigation  statistics  show  the  same  facts,  although  the  general  percent- 
ages are  lower  throughout. 

Total  abstainers,  .  .  .  11"2 
Temperate,  .  .  .  .  18 '4 
Intemperate,        .       .       .       40  "5 

Hadley '  (London  Hosp.  Statistics)  gives  66*6  per  cent,  i.e.,  105  cases  with  70  deaths. 

Pneumonia  tends  in  drinkers  to  assume  the  nervous  asthenic  form,  delirium 
sets  in  early,  and  the  patient  passes  rapidly  into  a  typhoid  state,  and  often  dies 
after  a  very  short  illness  of  only  three  or  four  days'  duration. 

The  delirium  of  pneumonia  is  of  two  types :  the  one,  sthenic,  active,  busy, 
with  wild  hallucinations  as  in  ordinary  delirium  tremens ;  the  other,  asthenic, 
low  and  muttering  as  in  the  asthenic  forms  of  other  fevers. 

In  the  pneumonia  of  alcoholics  the  delirium  is  at  first  of  the  sthenic  kind,  and 
it  is  remarkable  how  great  exertion  such  patients  are  for  a  time  capable  of  in 
spite  of  the  dyspnoea  they  suffer  from.  Soon  the  want  of  sleep  and  constant  rest- 
lessness produce  extreme  exhaustion,  and  if  the  active  delirium  lasts  more  than  a 
day  or  two,  it  passes  into  the  second  or  asthenic  form  and  quickly  ends  in  death. 

The  prognosis  of  the  first  form  is  doubtful ;  but  the  second  form,  whether  it 
follows  the  more  active  delirium  or  not,  almost  invariably  ends  fatally. 

Injury. — Considerable  damage  may  be  done  to  the  lung,  as  in  contusion  or 
laceration,  without  any  inflammatory  symptoms  resulting;  on  the  other  hand, 
pneumonia  may  follow  a  shake  or  accident  without  any  actual  injury  to  the  lung 
at  all.  In  all  cases  alike  it  is,  however,  ordinary  pneumonia  which  occui's,  and 
the  injury  has  been  rather  the  predisposing  than  the  exciting  cause.  Where 
pneumonia  occurs  after  gross  injury  to  the  lung,  it  usually  develops  two  or  three 
days  after  the  accident,  but  whether  preceded  by  lesion  or  not,  it  often  does  not 
develop  until  some  time  after  the  accident,  even  five  or  six  weeks  later,  and  is 
probably  then  to  be  referred  to  the  want  of  vigour  due  to  the  confinement  and 
shock  of  the  accident.  Traumatic  pneumonia,  therefore,  is  not  a  special  form  of 
pneumonia,  but  ordinary  pneumonia  occurring  in  a  person  whose  health  has  been 
shattered  by  the  accident  or  injury. 

Embolism  and  Infarct. — These  conditions  may  lead  to  pneumonia,  but  usually 
no  inflammatory  changes  follow  unless  there  be  septic  infection  as  well,  and  then 
the  inflammation  is  of  a  septic  character,  as  in  pysemia,  and  may  end  in  suppura- 
tion or  gangrene. 

Pregnancy. — Pneumonia  but  rarely  arises  in  the  course  of  pregnancy,  but 
when  it  does,  it  usually  causes  abortion  and  the  child  is  lost.  The  mother, 
however,  frequently  escapes. 

After  parturition  inflammation  of  the  lung  is  usually  septic,  and  not  of  the 
nature  of  true  pneumonia. 

Nervous  Diseases. — Acute  and  often  destructive  inflammations  of  the  lung 
are  not  uncommon  causes  of  death  in  nerve  diseases,  especially  in  those  which 
are  attended  with  loss  of  consciousness  or  with  bulbar  symptoms.  There  is  no 
doubt  that  in  the  majority  of  these  cases  the  inflammation  is  due  to  the  passage 
into  the  lung  of  foreign  substances,  chiefly  particles  of  food,  as  the  result  of  the 
loss  of  sensation,  or  of  muscular  power,  in  the  parts  around  the  glottis. 

SchifTs-  observations  that  inflammation  of  the  lungs  follows  section  of  the  trunk  of  the  vagi 
are  often  quoted  in  support  of  the  view  that  such  inflammations  may  be  ]n-oduced  by  trophic 
influences.  These  observations  have  been  called  in  question,  and  it  has  been  shown  that  such 
lesions  are  the  result  of  the  j)assage  of  foreign  substances  into  the  lung  owing  to  the  paralysis  of 
the  glottis-closera  by  the  division  of  the  vagi. 

'  Roy.  Soc.  Med.,  Disc,  on  Pneumonia,  1907. 

-  Giirtner,  -AUg.  Wien  Med.  Zhj.,  1885,  Nos.  4  and  5. 
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FORMS  OF  PNEUMONIA. —What  are  often  called  forms  of 
pneumonia  do  not  deserve  to  be  raised  to  the  dignity  of  special  varieties  of  the 
disease,  for  in  many  instances  nothing  more  is  meant  than  that  certain  symptoms 
predominate  or  that  certain  opinions  are  held  as  to  the  cause,  etc. 

The  following  forms  are  often  spoken  of : — 

Primary  Idiopathic,  i.e.,  pneumonia  which  develops  of  itself  without 
recognisable  cause ;  Secondary  or  Consecutive,  i.e.,  pneumonia  which  is  the 
apparent  result  of  some  other  cause.  Many  of  the  secondary  forms  are  not  really 
pneumonia  at  all,  but  cases  of  inflammation  of  a  different  kind,  excited,  e.g.,  by 
septic  embolism,  foreign  bodies,  or  such-like  causes. 

Sthenic  and  Asthenic. — This,  as  in  other  cases,  is  a  bad  classification,  for  sthenic 
refers  to  the  fever  which  is  strong,  and  asthenic  to  the  patient  who  is  weak.  So  that 
asthenic  pneumonia  means  only  that  the  pneumonia  is  attended  with  prostration. 

Cerebral  or  Gastric  indicate  the  predominance  of  such  symptoms  in  the  case, 
and  bilious  points  to  the  association  of  jaundice. 

Typhoid  pneumonia  is  a  term  of  doubtful  meaning,  sometimes  implying  that 
the  patient  passed  into  the  typhoid  state,  at  others  that  it  occurred  in  connection 
with  typhoid  fever,  or  was  due  to  the  same  poison. 

In  other  cases  the  supposed  cause  is  taken  as  the  basis  of  the  classification, 
e.g.,  rheumatic  and  gouty,  pythogenic,  puerperal,  embolic,  metastatic,  etc. 

There  is  no  evidence  that  rheumatic  or  gouty  pneumonia  has  anything  to  do 
with  gout  or  rheumatism.  It  is  simply  pneumonia  occurring  in  a  gouty  or 
rheumatic  patient,  or  occurring  in  patients  subject  to  those  affections. 

Short,  long,  aboHive  refer  to  the  duration ;  apex,  base,  central,  to  the  seat ; 
massive,  to  the  character  and  extent  ;  drinker's  pneumonia,  to  the  habits  of  the 
patient ;  relapsing,  remittent,  or  intermittent  and  wandering,  to  the  course  of  the 
disease. 

Most  of  these  so-called  varieties  have  been  already  referred  to  in  other  places. 
But  two  or  three  have  sufficient  clinical  importance  to  be  a  little  further 
considered. 

Apex  pneumonia  is  usually  attended  with  more  severe  symptoms,  with 
higher  temperature,  and  greater  delirium ;  and  is  more  common  in  children. 

Louis  taught  that  apex  pneumonia  in  the  adult  was  evidence  of  pre-existing 
tuberculosis,  and  this  opinion  has  been  held  by  many  authorities  since,  to  which 
has  been  added  the  statement  that  pneumonia  at  the  apex  is  more  likely  to  re- 
solve incompletely  and  leave  some  chronic  lesion  behind  than  pneumonia  at  the 
base.  I  do  not  think  this  can  be  proved  by  figures,  and  even  if  it  be  the  general 
rule,  there  are,  at  any  rate,  very  many  exceptions  to  it. 

Wandering  pneumonia. — Every  pneumonia  spreads  to  some  extent,  for 
commencing  in  one  spot  it  rapidly  extends  until  the  limits  of  the  lobe  are  reached, 
but  here  it  as  a  rule  stops.  In  some  cases,  however,  the  pneumonia  still  slowly 
creeps  on,  until,  it  may  be,  the  whole  lung  is  involved.  This  has  been  called 
pneumonia  Errans.  At  other  times  the  pneumonia  does  not  spread  in  direct 
continuity,  but  starts  afresh  and  independently  in  some  distant  part  of  the  same 
lung  or  on  the  opposite  side,  and  this  is  distinguished  as  pneumonia  Migra,ns.  In 
either  case  the  result  is  to  prolong  the  attack  considerably  and  also  to  increase 
the  risk  of  it. 

Remittent,  intermittent,  and  relapsing  forms  are  also  described.  Most 
creeping  pneumonias  are  remittent,  i.e.,  although  the  temperature  may  drop,  it 
does  not  fall  completely  to  the  normal.  The  diflFerence  between  intermittent  and 
relapsing  pneumonia  is  rather  one  of  terms,  for  in  each  the  temperature  is 
supposed  to  have  fallen  to  and  remained  at  the  normal  level  for  some  days. 
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Relapses  in  the  strict  sense  of  the  term  are  rare.  Wagner  ^  met  with  2 
cases  only  in  1 100.  The  relapse  must  occur  as  in  typhoid,  after  a  distmct  atebrile 
period,  and  during  convalescence.  They  are  to  be  distinguished  from  recurrent, 
i.e.,  second  or  third  attacks.  French  writers  speak  of  pneumonie  a  recidtve  i.e., 
subsequent  attacks,  and  pneumonie  a  rechute,  i.e.,  relapse.  As  already  stated, 
subsequent  attacks  of  pneumonia  are  by  no  means  rare;  indeed,  pneumonia  is 
prone  to  recur,  but  relapses  are  uncommon.  I  am  inclined  to  think  that  they 
are  most  frequent  where  pneumonia  has  developed  in  the  course  of  bronchitis. 
According  to  Germain  See  ^  they  occur  usually  about  the  fifteenth  or  sixteenth 
day  of  illness,  i.e.,  at  the  end  of  the  week  of  convalescence.  They  belong  to^  the 
category  of  short  or  abortive  pneumonias  and  are  of  good  prognosis.  Then- 
access  is  often  marked  by  no  rigor,  but  by  rise  of  temperature  only.  The 
difliculty  in  these  cases  is,  of  course,  to  be  sure  that  the  fresh  access  of  fever  is 
not  due  to  some  complication,  but  the  diagnosis  is,  as  a  rule,  determined  by  the 
appearance  of  the  ordinary  physical  signs  of  consolidation. 

The  pythogenic  or  septic  pneumonias  much  resemble  typhoid  fever  in  general 
symptoms,  and  may  be  confused  with  it.  The  hepatisation  is  often  patchy  or  ill- 
developed,  and  the  physical  signs,  therefore,  often  indefinite ;  in  these  respects  agree- 
ing with  the  pneumonia  which  is  so  frequent  and  fatal  a  complication  of  influenza. 

Perhaps  the  three  most  important  varieties  of  pneumonia  are  the  following  : — 
Pneumonia  in  drinkers,  in  the  aged,  and  in  children. 

The  Pneumonia  of  drinkers  has  been  already  dealt  with. 

Pneumonia  in  the  aged  tends  to  assume  the  asthenic  form,  with  low 
wandering  delirium,  and  no  very  marked  febrile  symptoms,  so  that  if  the 
chest  be  not  carefully  examined  the  nature  of  the  affection  might  be  over- 
looked. Pneumonia  in  the  aged  is  very  fatal,  and  death  is  usually  brought  about 
by  cardiac  failure. 

Pneumonia  in  children  is  characterised  by  a  stormy  access,  high  fever, 
extreme  rapidity  of  pulse  and  respiration,  and  the  predominance  of  nervous 
symptoms.  The  access  is  frequently  marked  by  fits  instead  of  ^rigors,  the 
temperature  runs  up  rapidly  to  a  considerable  height  (105°  or  106°),  the  child 
becomes  very  delirious,  unable  to  recognise  any  one,  and  rapidly  becomes  drowsy 
or  half  unconscious.    Vomiting  is  frequent,  and  often  severe  and  persistent. 

The  symptoms  seem  to  point  to  some  acute  cerebral  affection,  and  meningitis 
is  often  suspected,  but  meningitis  rarely  has  so  acute  an  onset,  and  the  altered 
pulse-respiration  ratio  suggests  from  the  first  the  correct  diagnosis.  The 
altered  pulse  respiration  ratio  is  of  the  greater  importance  from  the  fact  that  the 
physical  signs  are  often  absent  or  indefinite  for  some  time,  and  may  not  become 
conclusive  for  two  or  three  days.  Usually  when  the  physical  signs  are  fully 
developed  the  nervous  symptoms  become  less  extreme. 

It  is  not  uncommon,  as  in  other  acute  fevers  in  children,  to  get  an  erythema- 
tous rash  which  may  lead  to  the  suspicion  of  scarlet  fever,  but  the  suspicion  is,  as 
a  rule,  quickly  set  at  rest,  for  the  erythema  is  not  punctuate  nor  persistent. 

The  fever  ends  as  usual  with  a  crisis,  and  convalescence  is  rapid.  The 
prognosis  is  good,  and  the  mortality  between  2  and  3  per  cent.  only. 

DURATION  OF  PNEUMONIA.— Pneumonia  ends  by  crisis  in  two- 
thirds  of  the  cases  and  by  lysis  in  the  remaining  third,  but  in  the  majority  of  cases 
the  difi'erence  between  crisis  and  lysis  is  not  more  than  from  twelve  to  twenty-four 
hours.  The  diagram,  coustructed  to  show  the  critical  days,  may  be  used  also  to 
show  approximately  the  total  duration  of  the  affection. 

I  D.  Arch./.  M.  Med.,  xlii.  410. 

^  Maladies  spddf.  non-tuhermdeuses  des  poumons,  1885,  p.  207. 
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It  IS  there  shown  that  the  pneumonia  has  run  its  course  in  73  per  cent  of 
the  cases  by  the  end  of  the  7th  day,  and  in  95  per  cent,  by  the  end  of  the 
10th.  These  figures  refer,  of  course,  only  to  those  cases  which  did  not  end 
fatally.  It  is  also  shown  that  56  per  cent,  of  all  cases  ended  on  one  of  three 
days,  viz.,  the  5th,  6th,  or  7th. 

Cases  of  shorter  duration  than  this  require  to  be  more  specially  considered 
The  fever  ended  in  9  per  cent,  on  the  4th  day,  in  5-6  per  cent,  on  the  3rd 
day  and  in  1  case  only  out  of  250  on  the  2nd.    Death  may  certainly  occur 
within  a  very  few  hours.    Jurgensen  records  two  cases,  fatal  in  eight  and  in 

.thirty-four  hours  respectively,  and  AVilson  Fox 
another,  fatal  in  twelve  hours. 

Notes  of  another  definite  case  of  two-day  pneumonia 
have  been  sent  me  by  Dr.  Simpson.  The  onset  was  typi- 
cal, the  temperature  rose  to  104-5°.  Tlie  pulse  was  160, 
the  respiration  (50.  Herpes  developed  on  the  left  eyelid, 
and  crisis  occurred  after  forty-eight  hours'  illness.  The 
physical  signs  were  definite. 

Instances  of  one-day  pneumonia  have  been 
recorded,  but  it  is  obvious  that  the  difficulties 
of  diagnosis  are  very  great.  Jurgensen  ^  stated 
that  he  only  knew  of  one  case,  viz.,  that  re- 
corded by  Leube.  Since  then  two  cases  have 
been  published,  one  by  Moellmann,^  and  one  by 
Weil. 2  In  the  last  the  temperature  ran  up 
suddenly  to  104°,  but  became  normal  after 
twenty-four  hours,  then  rusty  sputum  made  its 
appearance,  and  definite  physical  signs  developed. 
Fig.  74a.  Cases  of  long  duration  are  recorded,*  and  I 

Chart  of  two-day  pneumonia.        have  notes  of  one  in  which  it  was  thirty-eight 

days  before  the  temperature  became  normal  I 
«ould  not  find  any  cause  for  this  prolonged  fever,  but  it  was  impossible,  as  it  is 
in  most  of  these  cases,  to  exclude  some  complication  which  would  yield  no  definite 
physical  signs,  as,  for  example,  a  deep-seated  empyema.  It  is  certainly  the 
general  rule  that  when  pneumonia  is  protracted  beyond  the  fortnight  some 
complication  is  present,  unless  a  relapse  have  occurred  or  the  pneumonia  be  of 
that  wandering  kind  which  spreads  from  one  part  of  the  lung  to  another. 

PROGNOSIS  OF  PNEUMONIA.— In  discussing  the  symptoms, 
complications,  and  associated  diseases,  many  important  points  in  prognosis  have 
been  incidentally  mentioned.  In  this  section  it  will  be  necessary  only  to  deal 
with  prognosis  in  a  general  way. 

In  the  prognosis  of  pneumonia  three  separate  questions  are  involved — (1)  the 
risk  to  life  during  the  attack,  (2)  the  prospect  of  complete  recovery,  and  (3) 
the  effect  of  the  attack  upon  the  duration  of  life. 

Pneumonia  at  any  age  is  serious  and  threatening ;  but  in  the  healthy, 
temperate,  and  young  the  prognosis,  as  a  rule,  is  good,  however  severe  the 
attack  may  at  the  time  appear  to  be.  As  soon  as  the  fever  is  past,  con- 
valescence is  rapid,  and  recovery  complete ;  while,  except  for  the  possibility  of 
another  attack,  which  however  is  not  great,  the  prospects  of  life  and  health  are 
unaffected.  The  prognosis  in  pneumonia  is  therefore  chiefly  concerned  with  the 
risk  to  life  during  the  attack,  but,  however  useful  general  statements  may  be, 
each  individual  case  must  be  considered  upon  its  own  merits. 

1  Loc.  cit.  =  Bcrl.  kl.  Il^och.,  1899,  Nos.  16,  18,  20. 

^  Ibid.,  1879,  p.  066.  Cf.  Chronic  Pneumonia. 
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The  three  most  important  points  in  the  prognosis  are  the  age ;  the  previous 
health  and  habits ;  and  the  occurrence  of  complications. 

The  mortality  tables  show,  after  five  years  of  age,  a  steadily  increasing  risk 
as  life  advances. 

The  prognosis  is  rendered  more  grave  by  any  previous  ill-health,  whether  the 
result  of  disease,  or  of  debilitating  or  vicious  habits  ;  among  the  latter,  drink  is 
the  most  important. 

It  is  further  aggravated  by  the  existence  of  any  complication,  of  which  the  most 
serious  are  old  or  recent  affections  of  the  heart  or  lung  ;  or  by  the  presence  of  some 
acute  disease  (like  a  fever),  of  which  the  pneumonia  has  been  itself  a  complication. 

Besides  these  general  considerations  unfavourable  symptoms  may  develop 
and  give  the  danger  signal.    Of  these  the  most  important  are  the  following : — 

1.  High  fever. — High  temperature  is  characteristic  of  pneumonia,  and,  strange 
to  say,  the  maximum  of  safety  seems  to  be  with  the  temperature  ranging  about 
104°,  the  danger  'ihcrea,sing  not  only  when  the  temperature  rises  above  this,  but 
also  when  the  average  lies  much  below  it,  for  many  cases  of  severe  pneumonia 
have  a  temperature  which  does  not  rise  above  101°  or  102°  at  any  time. 

Persistent  high  temperature  at  a  level  of  105°  or  106°  with  but  slight  daily 
remissions  makes  the  case,  of  itself,  a  grave  one;  while  actual  hyperpyrexia, 
especially  if  it  occur  about  the  time  when  the  crisis  is  expected,  is  almost 
invariably  fatal. 

If,  at  the  crisis,  the  temperature  fall,  but  no  general  improvement  take 
place,  the  prospects  of  recovery  are  very  small. 

2.  Rapidity  of  pulse  and  respiration. — A  rapid  pulse  is  of  worse  augury  tban 
a  high  temperature  ;  rapidity  of  respiration  worse  than  either. 

In  the  adult,  a  pulse  above"'  ! 20  or  a  respiration  rate  above  50  is  grave,  and 
with  a  pulse  above  130  or  respirations  above  60  few  recover.  In  children, 
however,  the  pulse  may  reach  160  or  more,  and  the  respirations  60  or  even  80, 
and  yet  the  case  do  well. 

3.  Deliriiim. — If  in  the  adult  this  be  due  to  previous  alcoholism,  it  usually 
foreshadows  a  fatal  result,  but,  when  due  to  asthenia,  the  prognosis  is  given  by 
the  asthenia  rather  than  by  the  delirium.  Wild  or  active  delirium  is  always  of 
grave  omen  on  account  of  the  exhaustion  it  produces,  if  for  no  other  reason. 
In  children  delirium  is  often  extreme,  but  does  not  affect  the  prognosis. 

4.  General  muscidar  tremors  always  indicate  grave  nervous  prostration,  and, 
if  not  due  to  alcoholism,  they  indicate  the  approach  or  existence  of  dangerous 
asthenia.    These  cases  usually  pass  rapidly  into  the  typhoid  state  and  die. 

5.  The  typhoid  state. — This,  though  of  all  conditions  the  most  grave,  is  not 
necessarily  fatal,  for  even  apparently  desperate  cases  sometimes  struggle  through. 

6.  Changes  in  the  sputum. — Prognosis  is  bad,  if  the  expectoi-ation  contain 
much  blood,  whether  bright  or  dark  red  (prune-juice) ;  if  it  develop  a  gan- 
grenous odour ;  if  it  become  copious  and  bronchitic  in  character ;  or  if  the 
patient  suddenly  cease  to  cough  any  up. 

Death  is  usually  ushered  in  with  the  signs  of  gradual  failure  of  the  heart. 
The  pulse  grows  weaker  and  weaker,  becoming  rapid,  irregvilar,  and  intermitting  ; 
the  respirations  are  shallow ;  the  cough  ceases  or  is  ineffectual ;  the  body  is 
bathed  in  a  clammy  sweat ;  the  extremities  grow  cold  ;  the  cyanosis  increases,  and 
is  replaced  at  the  last  by  an  ashy  pallor,  which  is  especially  marked  in  children ; 
the  secretion  is  no  more  coughed  up  and  rapidly  accumulates  in  the  tubes  ;  both 
pulse  and  respiration  grow  slower  and  slower,  and  finally  cease. 

This  stage  takes  some  hours  to  run  its  course,  and  the  patients  die  with  the 
signs  of  gradually  increasing  suflbcation.  Sudden  death  is  rare,  and  is  then 
due  to  cardiac  syncope  or  to  clot  in  the  heart  or  pulmonary  vessels. 
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Death  happens  most  frequently  at  the  end  of  the  first  or  beginning  of  the 
second  week,  i.e.,  between  the  4th  and  the  11th  day.  Death  on  or  before 
the  4th  day  is,  however,  rare,  while  after  the  11th  it  is  by  no  means  uncommon. 
Fatal  cases  have  been  recorded  even  within  a  few  hours  of  the  initial  rigor — 
8  hours  (J  iirgenaen),  24  hours  (Mendelssohn),  and  34  hours  (Jtirgensen). 

Even  in  convalescence  all  risk  is  not  past,  especially  in  the  aged,  for  patients 
sometimes  seem  as  if  they  had  strength  enough  to  get  over  the  attack  but  not 
strength  enough  to  get  well;  while  others  die  suddenly,  sometimes  of  cardiac 
syncope,  but  more  often  of  pulmonary  embolism  from  the  detachment  of  a 
\  clot  which  has  formed  during  the  illness  in  the  right  side  of  the  heart.  This  is 
the  most  distressing  of  all  events,  for  death  then  comes  as  a  sudden  surprise 
when  all  seemed  going  on  well. 

Mortality. — The  general  mortality  is  stated  by  Huss  to  vary  from  l  b  to 

2 '3   per  1000  persons 
living. 

The  mortality  or 
fatality  of  pneumonia 
averages,  on  the  whole, 
about  20  per  cent,  of 
those  attacked,  but  it 
varies  much  in  different 
places,  and  in  the  same 
place  at  different  times, 
as  well  as  in  relation 
with  the  age,  habits, 
amount  of  consolida- 
tion, and  complications. 

At  St.  Bartholomew's 
Hospital  the  mortality  of 
925  cases  for  nine  years  was 
227  per  cent.,  and  at  Sti 
Thomas',  of  708  cases,  20-2 
per  cent. 

The  variation  in  different 
places  is  illustrated  by  the 
following  figures  given  by 
Jiirgensen  : — Vienna,  24  '5  ;.  ' 
Bale,  23-1  and  25-7  ;  Tubin-  ; 
gen,  12-1 ;  Kiel,  15-4 ;  Stock-  i 
holm,  10-7. 

The  rate  also  variea 
greatly  in  the  same  place 
in  different  years. 

Thus  Bamberger  found  as  the  average  of  three  consecutive  years  a  rate  of  11 '2  and  the  next 
year  it  rose  to  18 '15.  Brander  of  Copenhagen  found  in  one  year  a  rate  of  5-4  and  in  the  next 
of  31.  Such  extreme  variations  are,  of  course,  very  rare.  The  mortality  for  seventeen  consecu- 
tive years  at  St.  Bartholomew's  Hospital  is  given  in  the  following  table : — 


1875  . 

.  26-0 

1881  . 

.  14-5 

1887  . 

.  22-0 

1876  . 

.  36-8 

1882  . 

.  20-4 

1888  . 

.  20-0 

1877  . 

.  30-75 

1883  . 

.  29-2 

1889  . 

.  12-3 

1878  . 

.  18-4 

1884  . 

.  22-6 

1890  . 

.  12-5 

1879  . 

.  18-5 

1885  . 

.  21-0 

1891  . 

.  13-3 

1880  . 

.  15-6 

1886  . 

.  20-0 

Sex.  The  St.  Bartholomew's  statistics  show  that  of  the  fatal  cases,  71-3  per 

cent,  were  men  and  28-7  per  cent,  women.    It  is  commonly  stated  that  though 
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Fig.  76. 

Diagram,  showing  the  relative  mortality  of  pneumonia  at  the 
different  age-periods.  Number  of  cases,  dark  line  ;  percent- 
age mortality,  dotted  line  (Hadden,  Mackenzie,  and  Ord, 
St.  Thos.  Hasp.  Hep.). 
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the  proportion  of  men  to  women  attacked  is  nearly  3  to  1,  the  relative  mortality 
is  higher  in  women. 

This  is  not  supported  by  my  own  statistics,  which  show  a  percentage  of  23-5  for  men  and 
22-0  for  women,  and  with  these  the  St.  Thomas'  statistics  agree,  viz.,  21 '4  (H*)  for  men  and 
16-3  (t^^v)  for  women,  as  well  as  those  of  Ooupland  and  Sturges,  19-4  for  men  and  16-7  for 
women.  On  the  other  hand,  Huss  gives  the  mortality  for  men  as  14-2  and  for  women  as  19*9, 
and  the  Collective  Investigation  Records  state  it  as  in  the  proportion  of  3  women  to  2  men. 

j\^ge, — Age  affects  greatly  the  death-rate,  for  pneumonia  is  rarely  fatal  in 
children  above  five  years  of  age,  but  from  adult  life  onwards  the  fatality  rises 
rapidly  and  steadily  with  every  year. 


Mortality  in  relation  to  number  of  persons  attacked. 


Huss. 

Coupland 
and  Sturges. 

St.  Bartholomew's  Hospital. 

Period. 

Males. 

Females. 

Combined. 

Up  to  10  years 
10-20 
20-30 
30-40 
40-50 
50-60 
60-70 
Above  70 

e'o 

6-0 
12-0 

20-  0 

21-  0 

5-0 

5-4 
12 -6 
25-8 
39 
37-7 
35-3 
57-7 

5-15 
15-20 
20-30 
30-40 
40-50 
50-60 
Over  60 

2-5 
10-0 
20-0 
44-0 
50-0 
63-0 
60-0 

2-  0 

3-  3 
11-3 
22-0 
25-0 
45-0 
50-0 

2-25 
6-6 
15-6 
33-0 
37-5 

54-  0 

55-  0 

Extent  and  Seat. — Other  things  being  equal,  the  mortality  varies  with  the 
amount  of  the  lung  involved,  and,  as  would  be  expected,  it  is  at  its  highest 
where  both  lungs  are  attacked.  Pneumonia  is  also,  speaking  generally,  less  fatal 
at  the  base  than  at  the  apex. 

Base  14'5.    Apex  21-8.    Both  lungs  36.  (Huss.) 


Males. 

Females. 

Persons, 

Base,  . 

14-2 

11-6 

12  9 

Apex,  . 
Base,  . 

13-0 

37-5 

25-2 

20-8 

11-9 

16-4 

Apex,  . 

23-2 

13-6 

18-4 

Left  lung  { 
Right  lung  \ 

Complications  of  any  kind  greatly  increase  the  mortality 


I'"  I 

■  •17-4  j 


St.  Bartholomew's 
Hospital. 


Huss  states  the  death-rate  of  the  uncomplicated  cases  at  5 '79,  and  of  the  complicated  at 
19'29.    Rychner's  figures  are  somewhat  higher,  viz.,  9"6  and  61'1. 

It  is  impossible  to  state  this  numerically,  for  complications  or  previous  disease  are  so  often 
found  post-mortem  when  not  suspected  during  life.  Thus,  out  of  my  100  fatal  cases  some 
important  complication  was  found  in  no  less  than  40. 

The  preceding  facts  rest,  to  a  very  great  extent,  upon  hospital  statistics,  and 
it  must  be  borne  in  mind  that  they  may  yield  results  higher  than  would  be  true 
for  the  general  population,  and  especially  for  the  well-to-do,  considering  that 
hospitals  draw  their  cases  largely  from  the  poor  or  destitute,  and  from  those 
whose  health  has  often  been  ruined  by  want,  vice,  or  drink. 

DIAGNOSIS. — In  most  cases  the  diagnosis  is  free  from  difficulty.  There 
are  the  ordinary  signs  of  acute  fever,  the  localising  symptoms  pointing  to  the 
chest,  and  the  physical  signs  of  consolidation  of  the  lungs,  so  that  the  diagnosis 
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is  clear,  viz.,  acute,  inflammatory  consolidation  of  the  lung,  in  other  words 
pneumonia.  Most  of  the  difiSoulties  in  diagnosis  have  been  referred  to  in 
previous  sections.  Here  it  will  be  necessary  to  do  little  more  than  sum  up  what 
lias  been  already  said. 

Before  the  physical  signs  have  made  their  appearance,  or  if  they  are  indefinite, 
some  other  fever  may  be  suspected,  especially  one  of  the  common  exanthemata  in 
children,  or  even  acute  meningitis  if  there  be  much  delirium ;  in  adults  influenza 
may  be  thought  of,  or  typhoid  fever,  and  in  very  bad  cases  the  question  even  of 
typhus  may  arise.  As  a  rule,  in  all  these  cases  the  pulse-respiration  ratio  will 
determine  the  diagnosis  at  once,  for  in  none  of  the  atfections  mentioned  does  it 
alter  in  the  way  so  characteristic  of  pneumonia. 

If  the  onset  be  not  so  sudden  as  usual,  the  question  of  typhoid  fever  or  of 
bronchitis  may  present  itself. 

The  physical  signs,  again,  may  be  indefinite  or  misleading:  for  example, 
if  the  tubes  are  plugged,  the  diagnosis  from  pleuritic  effusion  will  be  difficult ; 
but  in  this,  as  in  other  cases,  the  course  of  the  disease  will  soon  clear  away 
all  doubt. 

If  the  patient  be  in  the  typhoid  state,  other  affections  in  which  that  condition 
is  likely  to  arise  will  suggest  thems'elves,  e.g.,  typhus,  typhoid,  or  some  other 
specific  or  septic  fever  in  a  grave  form. 

The  character  of  the  delirium  may  suggest  delirium  tremens. 

Acute  alcoliolio  delirium  develops  in  two  ways.  In  the  one  the  patient  has  been  constantly 
drunk  and  has  in  fact  drunk  himself  into  the  delirium.  In  the  other,  the  patient  has  been  a 
constant  soaker,  never  perhaps  actually  drunk,  yet  rarely  quite  sober,  and  would  not  have 
developed  the  delirium  except  for  an  accident  such  as  a  fracture,  or  some  acute  illness,  tor  instance 

^"^The  symptoms  are  the  same  in  either  case,  viz.,  those  of  delirium  ti-emens,  but  the  prognosis 
diHers  widely.  In  the  former  case  a  few  days'  simple  treatment  will  suffice  for  cure,  but  m  the 
latter  the  patient  will  have  a  hard  struggle  for  life,  and  will  probably  die. 

It  would  be  well  if  the  two  forms  were  always  described  by  different  names,  and  the  lormer 
called  delirium  tremens,  the  latter  traumatic  delirium.  It  is  to  the  second  form  that  the  acute 
alcoholic  delirium  of  pneumonia  belongs.      .      ;  ,  . 

Delirium  in  alcoholics  may  set  in  so  suddenly,  coincident  as  it  were  with  the 
onset  of  the  pneumonia,  as  to  lead  to  the  erroneous  diagnosis  of  simple  delirium 
tremens  and  the  overlooking  of  the  pneumonia.  The  error  could  easily  be  avoided 
by  taking  the  temperature,  for  in  delirium  tremens  the  temperature  is  rarely 
raised  much,  if  at  all,  and  it  may  be  laid  down  as  a  general  rule,  t^at  if  in 
a  case  which  seems  to  be  delirium  tremens,  the  temperature  is  high,  the 
delirium  is  due  to  some  cause  other  than  drink  alone.  ,  i 

Some  cases  of  phthisis  begin  with,  or  are  complicated  by,  acute  attacks, 
which  may  resemble  pneumonia;  the  fever,  however,  is  longer  contmued,  is  of  a 
more  hectic  type  than  is  usual  in  pneumonia,  and,  instead  of  resolution,  signs  of 

excavation  follow.  .  . 

Broncho-pneumonia  in  children  is  often  puzzling.  In  some  instances  it  begins 
with  symptoms  as  acute  as  those  of  croupous  pneumonia,  which  indeed  I  believe 
these  cases  to  be.  In  the  other  group,  viz.,  that  which  follows  bronchitis,  the 
fever  is  more  irregular  and  longer  continued,  and  relapses  are  frequent. 

The  acute  inflammations  of  the  lung  which  may  arise  in  the  course  of  pyaemia 
or  other  septic  affections  are  clinically  pneumonia,  although  their  cause,  course, 
and  consequences  are  different. 

A  serum  or  agglutination-test  has  been  described  for  the  pneumococcus  similar  to  the  Vidals' 
testin  ty;!hoidr!nd  a  similar  diagnostic  value  has  been  claimed  for  it,  but  the  results  are  ^ery 
irregular  and  inconclusive  (Besangon  and  Gnffon). 
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In  all  cases  alike,  whatever  diflBculties  there  may  have  been  at  first  are 
removed  as  the  case  progresses,  and  the  diagnosis  is  made  clear  by  the  course  the 
disease  takes,  so  that,  as  a  matter  of  fact,  there  are  but  few  cases  in  which  the 
diagnosis  is  doubtful  for  more  than  a  short  time. 

TREATMENT.^ — Pneumonia  being  a  germ  disease,  the  questions  which 
arise  in  respect  of  treatment  are — 

1.  Howcan  the  germs  be  destroyed  or  their  access  to  the  body  prevented;  and  fail- 
ing this,  how  can  the  body  be  protected  against  them  {prophylactic  and  prevenUve)'i 

2.  If  the  germs  have  gained  access  to  the  body,  how  can  they  be  destroyed 
there  {antibacterial)  or  their  effects  neutralised  {antitoxic)  % 

3.  How  can  the  symptoms  which  arise  in  the  course  of  the  disease  be  dealt 
with  {symptomatic)  1 

1.  Prophylactic  and  Preventive. — We  know  so  little  at  present  of  the 
conditions  which  determine  an  attack  of  pneitmonia  that  we  can  do  little  in  the 
way  of  prevention. 

If  virulent  pneumococci  are  so  often  present  in  the  saliva  of  healthy  persons, 
it  follows  that  the  normal  body  has  considerable  powers  of  resistance.  But  this 
resistance  may  be  reduced  in  many  ways,  e.g.,  by  exposure  to  cold,  by  the  failure 
of  health  consequent  on  illness  or  accident,  and  by  its  specific  diseases,  especially 
measles  and  influenza.  The  risk  is  greater  when  two  or  more  of  the  predisposing 
causes  are  associated. 

Thus  no  influenza  patient  should  be  permitted  to  run  the  risk  of  chill  and 
over-fatigue  till  the  post-febrile  depression  stage  is  past.  During  this  stage  the 
temperature  is  constantly  sub-normal,  a  clinical  index  of  great  value. 

WftE'^neasles  the  risk  is  during  the  febrile  stage  or  soon  after.  No  doubt  the 
infection  in  this  as  in  other  specific  fevers  is  from  the  mouth,  and  nothing  is  more 
likely  to  diminish  this  risk  than  a  careful  mouth  toilette,  and  thus  the  cleansing 
and  disinfection  of  the  mouth  is  not  only  gdodliursing  but  good  doctoring. 

2.  Antibacterial  and  Antitoxic. — This  line  of  treatment  has  for  its  object 
to  destroy  or  check  the  development  of  the  pneumococci,  to  increase  the  powers 
of  resistance  of  the  body  to  the  germs,  or  to  neutralise  these  effects. 

There  are  no  means  at  present  by  which  the  germs  can  be  destroyed  or 
checked.  The  disease  runs  its  own  course  and  we  cannot  cut  it  short,  yet  we  can 
by  bad  treatment  prolong  its  duration  and  increase  its  mortality. 

Subcutaneous  injections  of  quinine  and  of  camphor  in  sterOised  oil  have  been  advocated,  but 
their  antibacterial  action  is  not  established. 

There  is  no  serum  or  vaccine  which  can  be  relied  on,  and  there  are  theoretical 
reasons  why  this  method  of  treatment  is  not  really  so  promising  as  at  first  sight 
it  might  seem  (cf.  Etiology,  pp.  255,  285,  and  310).  There  are,  it  appears, 
diflerent  strains  of  pneumococci,  and  the  vaccine  of  one  is  not  effective  on  the 
other.  The  only  serviceable  vaccine  is  one  derived  from  the  patient's  own 
pneumococci,  and  as  this  takes  fourteen  days  or  so  to  prepare,  the  patient  is  dead 
or  convalescent  before  the  vaccine  is  ready.  If  this  vaccine  is  to  be  of  use  it 
must  be  for  the  empyemata  or  other  complications  which  follow  the  pneumonia. 

With  so  acute  a  disease  us  pneumonia,  the  vaccine  must  be  ready  for  use  at 
once.  Though  we  have  none  at  present,  it  is  not  too  much  to  hope,  with  the 
example  of  diphtheria  before  us,  that  before  long  we  shall  have  some  antitoxic 
method  available  for  pneumonia  upon  which  we  can  rely. 

3-  Symptomatic. — The  third  method  of  treatment,  and  the  only  one  open 
to  us  at  the  present  time,  is  to  watch  the  symptoms  as  they  arise,  and  to  so 
modify  and  control  them  as  to  prevent  their  exercising  a  pernicious  effect. 

'  Cf.  Practitioner,  April  1908,  p.  429. 
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The  study  of  the  natural  histoi-y  of  pneumonia  shows  that  it  is  a  disease 
which  in  the  healthy  and  young  tends  to  get  well  of  itself.  This  has  led  to  the 
adoption  of  what  is  called  the  expectant  method  of  treatment,  as  opposed  to  the 
more  active  and  violent  measures  formerly  in  vogue.  We  now  endeavour  to 
assist  nature  to  throw  off  the  disease  rather  than  lay  heavy  hands  on  what  was 
thought  to  be  the  disease  itself,  lest  by  that  means  we  do  a  fatal  violence  to  the 
patient. 

Although  the  general  impression  that  pneumonia  has  become  a  much  less 
grave  disease  under  the  expectant  line  of  treatment  is  without  doubt  founded  on 
fact,  still  it  is  impossible  to  prove  this  absolutely  by  figures,  and  still  less  are 
statistics  competent  to  decide  between  rival  treatments  of  a  more  special  kind. 

Pneumonia  differs  so  much  at  different  times  and  in  different  places,  and 
according  to  the  age,  habits,  and  health  of  the  persons  attacked,  that  it  becomes 
impossible  to  get  sufficient  series  of  cases  which  differ  only  in  respect  of  the 
treatment  adopted.  Experience  shows  that  the  statistical  method  applied  to  the 
results  of  the  treatment  of  pneumonia  is  as  unsatisfactory  as  it  is  in  the  case  of 
typhoid  fever. 

Symptomatic  treatment  implies  that  for  a  mild  case  of  pneumonia  in  a 
young  and  healthy  person,  where  no  symptoms  are  in  excess,  little  special 
treatment  is  required,  and  that  such  treatment  only  becomes  necessary  where 
the  symptoms  are  severe  or  out  of  the  common. 

General  Treatment  of  a  Mild  Uncomplicated  Case.— The  patient 
will  of  course  be  in  bed,  for  there  is  rarely  either  power  or  inclination  to  leave  it. 
The  covering  should  be  light ;  a  single  blanket  will  be  probably  sufficient.  The  room 
should  be  kept  cool  and  fresh  at  a  temperature  not  above  60°  F.  The  windows 
may  be  open,  for  fresh  air  does  nothing  but  good  provided  there  be  no  draught. 
Actual  open  air  treatment  may  be  advocated,  but  though  it  might  be  possible  in 
a  hospital  so  arranged  to  place  the  patient  at  once  in  the  open  air,  it  is  impracti- 
cable under  the  conditions  in  which  pneumonia  develops  in  private  practice. 

The  diet  should  consist  chiefly  of  milk  and  beef-tea,  with  which  one  or  two 
raw  eggs  may  be  beaten  up.  It  is  important  to  remember  that  harm  may  be 
done  by  giving  more  milk  than  can  be  completely  digested.  The  thirst  causes  a 
craving  for  fluid,  and  milk  is  often  taken  in  quantities  too  large  to  be  properly 
digested  ;  it  then  lies  in  the  stomach  and  undergoes  fermentation,  thus  producing 
much  discomfort,  or  even  troublesome  vomiting  or  diarrha3a.  It  is  best  where  the 
thirst  is  extreme  either  to  dilute  the  milk  with  some  effervescing  water,  or,  if 
sufficient  food  be  taken,  to  slake  the  thirst  with  water  acidulated  with  lemon 
\j\  juice  or  with  phosphoric  acid.  A  prejudice  seems  to  exist  against  giving  water  in 
fevers,  for  which  there  is  no  good  reason. 

Stimulants  are,  in  mild  cases,  unnecessary.  The  usual  indications  for  their 
administration  is  given  by  the  pulse  and  heart. 

A  simple  purge  is  generally  required  at  the  commencement,  and  nothing  is 
better  than  a  dose  of  castor  oil  or  a  small  pill  of  calomel  and  colocynth. 

If  the  skin  be  very  hot  and  dry,  a  diaphoretic  mixture  will  do  good,  and  m 
children  a  hot  bath  often  gives  great  relief.  Where  a  diaphoretic  is  not  indicated, 
an  acid  draught  with  some  quinine  or  strychnia  will  help  to  clean  the  tongue  and 
'  improve  the  appetite. 

Expeciorantu  are  unnecessary,  and  if  active  tend  to  do  harm,  for  they  have  no 
effect  upon  the  consolidated  parts,  and  the  last  thing  to  be  desired  is  to  cause 
secretion  into  the  air-tubes  of  the  rest  of  the  lungs. 

The  pain  in  the  side,  if  not  relieved  by  counter-irritation  or  hot  poultices,  will 
be  quickly  removed  by  a  few  leeches. 
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As  soon  as  the  fever  is  past  and  appetite  returns,  solid  food  may  be  given  and 
a  tonic  administered. 

When  convalescence  is  established  care  is  still  necessary.  It  should  be  a  rule 
not  to  allow  any  patient  to  leave  the  bed  until  the  temperature  has  been  normal 
for  at  least^en  days.  The  heart  has  been  heavily  taxed  during  the  attack,  and 
requii^time  tol-ecover  itself.   Premature  getting  up  may  easily  cause  dilatation. 

The  pleura  also  has  been  generally  involved  during  the  attack,  and  mischief 
may  continue  and  develop  during  convalescence  often  quite  insidiously.  Thus 
pus  has  been  found  in  one  or  both  pleura,  and  even  in  the  pericardium  too,  without 
any  symptoms  to  suggest  it.  Such  cases  have  been  even  known  to  die  suddenly 
during  an  apparently  perfectly  normal  convalescence.  Therefore  it  should  be  a 
rule  to  examine  regularly  as  a  matter  of  routine  both  the  pleura  and  pericardium, 
even  when  the  convalescence  seems  to  be  running  a  perfectly  normal  course. 

Again,  the  general  nutrition  of  the  lungs  has  been  profoundly  affected,  so  that 
there  is  a  tendency  to  catch  cold  on  slight  exposure,  and  a  liability  to  bronchitis 
may  easily  develop  if  care  be  not  taken.  Even  permanent  emphysema  may  be 
sometimes  traced  quite  clearly  to  an  attack  of  pneumonia. 

For  all  these  reasons  care  is  necessary  during  convalescence  and  for  some 
time  after,  but  with  care  recovery  is  usually  complete. 

Treatment  of  Special  Symptoms. — There  is  a  relation  between  the  tem- 
perature, pulse  and  respiration  which  may  be  regarded  as  normal  for  the  disease. 
Thus  with  a  temperature  of  103°  the  pulse  should  be  120  and  the  respirations 
36-40.  Departure  from  this  normal,  whether  above  or  below,  should  be  noted 
and  carefully  watched,  for  it  may  give  valuable  indications  for  treatment. 

Fever. — A  temperature  of  103°  for  the  few  days  that  a  pneumonia  lasts  will 
do  but  little  harm  of  itself,  and  need  not  be  treated. 

There  are  two  classes  of  cases  in  which  the  temperature  will  call  for  treat- 
ment ;  in  the  one  it  runs  up  suddenly  to  a  considerable  height  (hyperpyrexia), 
and  in  the  other  it  continues  at  a  high  general  level  without  much  remission 
thi-oughout  the  twenty-four  hours. 

Hyperpyrexia  in  the  strict  sense  is  even  rarer  in  pneumonia  than  it  is  in 
rheumatic  fever,  but  it  is  still  more  dangerous.  It  requires  the  immediate  use 
of  the  cold  bath  if  there  is  to  be  any  chance  of  saving  life. 

Cold  baths  have  been  used  as  a  routine  treatment  even  in  ordinary  cases  with 
a  temperature  that  cannot  be  called  abnormally  high.  Patients  have  been 
plunged  into  water  at  almost  a  freezing  temperature  many  times  each  day  as  long 
as  the  fever  lasted,  and  that  without  the  evil  effects  that  might  have  been  antici- 
pated. It  is  thus  clear  that  the  cold  bath  may  be  employed  without  any  great 
risk  when  it  is  necessary,  but  its  effect  is  transient. 

Jiirgensen  records  the  case  of  a  child  of  four  years  of  age  who  had  sixty  baths  in  three  days, 
and  recovered  ;  but  in  spite  of  such  energetic  bathing  the  temperature  was  not  reduced  below 
the  mean  of  105'3". 

The  bath,  as  ordinarily  administered  to  an  adult,  is  attended  with  a  good  deal 
of  fatigue,  and  since  the  result  desired  can  be  arrived  at  in  other  ways,  e.g.,  by 
spo7i(jing,  packing  or  cradling,  the  cold  bath  is  best  reserved  for  exceptional  cases. 

Cradling  is  the  simplest  in  practice,  and  is  certainly  very  efficacious.  The 
patient  is  sti-ipped,  or,  at  any  rate,  covered  only  with  a  light  night-dress ;  a 
cradle  is  put  over  him,  extending  from  the  chin  to  the  feet,  and  over  it  is  laid 
a  single  sheet,  and,  if  necessary,  icebags  may  be  hung  inside.  In  this  way  the 
temperature  may  be  considerably  reduced  and  kept  down. 
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Wet  packing  is  useful  when  the  skin  is  dry  and  pungently  hot. 
.  A  hot  bath  at  a  temperature  of  105°  to  108°  is  better  still  for  children,  a  few 
handfuls  of  mustard  being  mixed  with  the  water.  After  being  removed  from  the 
bath,  the  patient  is  laid,  without  being  dried,  between  blankets ;  a  powerful  re- 
action soon  sets  in  with  profuse  sweating,  and  continues  for  some  hours,  during 
which  time  the  child,  who  has  been  restless  before,  often  sleeps  quietly  and 
wakes  up  much  refreshed.  I  have  given  such  a  bath  to  children  daily  in  the 
evening,  or  even  twice  in  the  day,  and  always  with  the  greatest  benefit. 

Antipyretic  drugs  have  two  disadvantages,  the  first  that  their  action  is  so 
transient,  and  the  second,  that  they  are  so  likely  when  freely  used  to  produce 
faintness  or  collapse.  The  routine  use  of  antipyretics,  as  of  cold  bathing, 
rested  upon  the  assumption  that  the  temperature  was  the  chief  cause  of  danger. 
Now  that  this  theory  is  shown  to  be  one-sided,  antipyretics,  except  for  very 
special  cases,  are  falling  into  the  place  to  which  unljiassed  experience  had 
already  relegated  them. 

Quinine,  to  produce  any  efreot  upon  the  temperature,  must  be  given  in  large  doses,  e.g.,  30 
grains  either  in  a  single  dose  or  within  a  few  hours  ;  if  in  a  single  dose  it  may  cause  vomiting, 
and  then,  from  the  uncertainty  as  to  the  actual  quantity  retained,  the  dose  cannot  be  repeated  ; 
it  is  better  given  in  smaller  doses  at  frequent  intervals,  say  5  grains  in  the  form  of  pill  or 
solution  every  hour  or  half  hour  ;  even  so  one  of  the  doses  is  not  infrequently  vomited,  but  it 
is  easier  to  estimate  approximately  the  amount  retained. 

The  subcutaneous  injection  of  quinine  hydrochloride  has  been  advocated  by  Aufrecht. 

Salicylate  of  soda  is  also  a  very  safe  and  good  antipyretic,  but  it  often  causes  sickness,  or 
at  any  rate  nausea.  Salicylic  acid  has  been  entirely  given  up  ou  account  of  the  frequency  with 
which  it  causes  collapse,  and  Antipyrin  for  the  same  reason  is  now  but  little  used  in  pneumonia. 
Kairin,  Thallin,  Resorein,  and  the  other  antipyretics  all  labour  more  or  less  under  the  same 
objections,  and  are  practically  but  little  used. 

Alcohol  in  full  doses  is  also  an  antipyretic,  but,  being  a  stimulant,  belongs  to  a  different 
group.  To  reduce  temperature  it  has  to  be  given  in  very  large  amounts,  and  is  especially 
suited  to  those  cases  in  which  there  is  marked  asthenia. 

Cardiac  Failure  is  the  great  risk  in  pneumonia,  and  the  knowledge  of  this, 
fact  yields  two  prime  indications  for  treatment,  first  to  counteract  it  when  it 
develops,  but  more  important  still,  to  avoid  everything  which  tends  to  produce  it 
or  to  aggravate  it.  It  is  for  the  last  reason  that  the  old  depressant  treatment  by  re- 
peated bleedings,  full  doses  of  antimony,  aconite,  veratria,  etc.,  has  been  abandoned,, 
and  for  the  same  reason  many  of  the  antipyretic  drugs  have  been  given  up. 

The  causes  of  cardiac  failure  are  not  the  same  in  all  cases.  It  may  be  the 
result  of  previous  disease  ;  or  be  due  to  acute  degeneration  of  the  muscle,  conse- 
quent on  long-continued  high  temperature  or  of  the  action  of  some  blood  poison 
developed  by  the  disease  itself.  Each  of  these  causes  must  be  treated  as  best 
they  can  by  the  use  of  cardiac  tonics  and  diffusible  stimulants. 

To  meet  any  sudden  emergency  such  as  collapse,  subcutaneous  injections  of 
ether  (15  to  20  minims)  or  strychnine  (3  to  5  minims  of  the  liquor)  are  useful. 

Musk  and  camphor  have  also  a  reputation  as  stimulants  in  asthenic  cases, 
and  may  be  given  in  from  5  to  10  grain  doses  in  the  form  of  pill  or  emulsion. 

Camphor  may  be  given  as  a  subcutaneous  injection,  ^  to  1  grain  dissolved  in 
sterilised  oil  1  in  10. 

Adrenalin  is  also  advocated  subcutaneously,  7>i  of  y^Vrr  solution  when  th& 
vascular  tension  is  low. 

Lastly,  the  special  cardiac  stimulants,  digitalis,  strop)hanthus,  and  caffeine,  are 
of  advantage  to  counteract  any  tendency  to  asthenia.  Digitalis  must  be  carefully 
watched,  for  it  may  produce  the  same  effect  that  it  does  where  the  heart  is  fatty 
or  degenerate,  and  the  beats  may  suddenly  drop,  without  any  other  evidence,  from 
120  or  more  to  50  or  even  40,  and  this  especially  about  the  time  of  the  crisis. 


Sec.  37.] 


ACUTE  PNEUMONIA, 


315 


If  the  pulse  drop  to  80,  digitalis  should  be  at  once  suspended.  Strophanthus 
may  be  prescribed  where  digitalis  proves  unsuitable,  but  it  is  not  so  reliable. 

Gitrate  of  caffeine  is  a  most  useful  drug,  both  during  the  fever  and  during 
resolution  It  is,  I  think,  most  serviceable  where  resolution  is  delayed  and 
iiccompanied  with  great  asthenia.  In  such  cases  5  grains  may  be  given  three 
or  four  times  a  day  for  many  days  in  succession  with  great  benefit,  -tor 
subcutaneous  injection  the  sodio-salicylate  of  caffeine  is  the  most  suitable  salt 
on  account  of  its  solubility. 

Caffeine,  20  grains. 

Salicylate  of  soda,  17i  ,, 

Distilled  water  1  drachm. 

This  contains  1  grain  in  3  minims,  and  the  dose  is  1  to  6  minims  (Martindale). 

Bleeding. — One  further  cause  of  cardiac  failure  remains  which  calls  for 
treatment  of  a  different  kind.  Owing  to  the  obstruction  to  the  circulation 
through  the  lungs,  the  right  side  of  the  heart  is  overworked  and  becomes  over- 
distended  with  blood.  This  over-distension  weakens  its  power  and  in  the  end 
paralyses  its  action.  The  usual  signs  of  an  embarrassed  right  side  are  present, 
viz.,  increased  cardiac  dulness  to  the  right,  epigastric  pulsation,  distension  and 
forcible  pulsation  in  the  cervical  veins,  and  a  certain  amount  of  cyanosis.  Under 
these  circumstances  the  heart  may  suddenly  fail.  Its  action  becomes  irregular 
and  intermittent,  the  dyspnoea  greater,  and  the  cyanosis  grows  rapidly  deeper. 

If  the  over-distension  be  not  quickly  relieved,  death  will  soon  follow,  and 
there  is  but  one  way  of  effecting  this  relief,  and  that  is  by  bleeding.  For  this 
purpose  blood  must  be  withdrawn  rapidly  and  in  sufficient  amount.  One  of 
the  big  veins  at  the  bend  of  the  elbow  is  usually  selected,  and  20  to  30  ounces 
drawn.  As  the  blood  flows  the  heart's  action  becomes  less  laboured  and 
irregular,  the  colour  improves,  and  the  breathing  grows  less  difficult.  The 
urgent  symptoms  being  relieved,  the  improvement  continues  even  after  the  flow 
of  blood  is  stopped,  and  in  a  short  time  the  patient  may  be  out  of  imminent 
danger.  In  suitable  cases  taken  at  the  right  time  I  have  no  doubt  that  a 
free  bleeding  has  saved  many  lives.  Unless  the  bleeding  be  excessive  no  harm 
is  likely  to  arise  at  the  time,  for  the  risk,  if  any,  is  not  then  but  afterwards. 
The  use  of  bleeding  is  to  meet  a  sudden  emergency,  and  to  stave  off  imminent 
death.  The  loss  of  blood,  tending  to  leave  the  patient  weaker,  might  be 
expected  to  retard  or  prolong  convalescence,  but  in  the  cases  in  which  I  have 
bled  I  have  never  seen  any  harm  either  at  the  time  or  later.  Still  it  is  only  right 
to  say  that  the  cases  were  very  carefully  selected,  as  they  always  should  be. 

Bleeding  is  contra-indicated  where  there  is  much  general  weakness,  and  especially 
where  the  heart  has  been  gradually  failing  throughout.  It  is  therefore  out  of  the 
question  in  weakly,  unhealthy,  aneemic  persons,  in  the  very  young  or  the  aged. 
Sturdy  children,  however,  above  three  or  four  years  old,  have  frequently  been 
bled  with  advantage. 

The  typical  case  for  bleeding  is  that  of  a  young,  full-blooded,  healthy,  well- 
fed,  perhaps  over-fed,  adult  with  florid  complexion  and  well-developed  muscles. 

Exceptions  may  be  made  to  all  rules,  and  I  have  bled  copiously  and  saved  the  life  even  in  a 
case  of  double  aortic  disease  when  acute  congestion  of  the  lungs  set  in,  consequent  on  sudden 
failure  of  the  left  ventricle.  The  patient,  who  was  at  the  time  to  all  appearance  rapidly  dying, 
lived  for  more  than  three  months  after. 

Free  bleeding  such  as  is  referred  to  cannot  be  safely  repeated  ;  indeed,  I  have 
not  seen  any  case  of  pneumonia  in  which  it  was  necessary  to  bleed  more  than 
once.  The  rule  should  be  to  bleed  freely  or  not  at  all,  and  only  under  the 
urgent  conditions  described.    If,  then,  such  bleeding  fail,  a  second  will  not 
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succeed.  That  indiscriminate  bleeding  is  harmful  there  can  be  no  manner  of 
doubt,  and  this  is  shown  by  the  diminished  mortality  of  pneumonia  since  the 
routine  practice  of  bleeding  and  other  depressing  methods  have  been  given  up. 

Bleeding  has  been  advocated  also  on  the  theoretical  ground,  that  with  the 
blood  would  be  removed  some  of  the  toxines  upon  which  some  of  the  grave 
symptoms  are  supposed  to  depend.  This  seems  hardly  conclusive  reasoning,  and 
the  theory  may  be  mischievous  in  practice,  as  being  likely  to  lead  to  bleeding  in 
unsuitable  cases. 

Although  bleeding  was  a  recognised  treatment  from  the  earliest  times  for  fevers,  it  was  not 
until  recent  times  that  repeated  copious  blood-letting  became  the  routine  treatment  for  pneu- 
monia. It  reached  its  extreme  in  Italy  in  the  early  part  of  last  century,  where  it  was  the 
custom  to  remove  ten  or  more  pounds  of  blood  in  the  course  of  the  attack  ;  two  pounds  of  blood 
being  taken  in  three  bleedings  on  the  first  day,  two  pounds  in  two  bleedings  on  the  second  day, 
and  the  rest  on  subsequent  days.  With  this  was  combined  large  doses  of  tartar  emetic,  even  to 
the  extent  of  a  grain  an  hour,  i.e.,  24  grains  in  the  day.  All  that  can  be  said  is  that  it  remains 
a  marvel  that  the  mortality  was  not  much  higher  than  it  was  admitted  to  be. 

Dermatoclysis,  or  the  injection  of  large  quantities  of  warm  water  or  normal  saline  solution 
under  the  skin,  has  been  recommended  as  another  way  of  diluting  the  toxines  and  assisting  in 
their  elimination.  This  also  does  not  commend  itself  to  me,  for  it  does  not  seem  to,  be  based 
upon  sound  theory. 

Oxygen. — This  is  a  suitable  place  to  refer  to  the  inhalation  of  oxygen,  for 
under  its  administration  not  only  does  cyanosis  lessen,  but  the  pulse  drops  a  few 
beats  and  becomes  more  steady. 

With  these  effects  it  often  has  also  a  sedative  action,  the  restlessness  quieting 
down  and  the  patient  falling  for  a  few  minutes  asleep.  The  use  of  oxygen 
should  not  be  too  long  delayed,  for  little  can  be  expected  of  it  if  its  employment 
be  postponed  until  the  patient  is  almost  moribund.  If  commenced  early  enough 
it  is  certainly  useful,  but  I  have  not  myself  seen  the  almost  miraculous  effects 
j  sometimes  attributed  to  it,  which  are  usually  referable  to  the  accidental 
coincidence  of  its  use  with  the  natural  crises.  It  may  be  administered  almost 
continuously  if  given  in  a  slow  stream,  through  a  funnel,  but  a  mouthpiece  is 
hardly  ever  tolerated  by  any  patient  conscious  enough  to  object. 

When  given  dry  it  is  sometimes  irritating.  It  should  therefore  be  allowed 
to  bubble  through  water  or,  what  appears  to  be  better  still,  equal  parts  of  alcohol 
I  '  and  water. 

Stimulants. — Stimulants  are  not  required  in  the  ordinary  pneumonia  of  the 
healthy  and  young,  but  in  the  aged  or  weakly  they  will  be  necessary  from  the  first. 
In  persons  of  alcoholic  habit,  or  where  nerve  symptoms  or  marked  asthenia 
develop,  stimulants  must  be  given  freely,  and  then  often  form  our  sheet-anchor, 
pneumonia  being  a  short  though  intense  fever,  and  the  chief  danger  lying  in  the 
continuance  of  the  fever.  If  the  patient  can  be  kept  alive  till  the  acute  stage 
be  past  he  will  probably  recover,  and  for  this  purpose  nothing  is  more  useful  than 
alcohol  either  in  the  form  of  spirits  or  wine.  It  is  astonishing  how  large  a 
quantity  may  be  taken  during  high  fever  without  symptoms  of  intoxication  being 
produced.  Under  its  use  not  only  do  the  pulse  and  respiration  improve,  but 
the  delirium  often  diminishes  and  the  tongue  cleans;  if,  however,  as  Graves 
>  taught,  the  tongue  become  drier  and  the  delirium  increase,  the  alcohol  should 
be  reduced  or  stopped  and  some  other  form  of  stimulant  substituted  for  it. 
Brandy  or  whisky  is  sometimes  very  distasteful,  and  may  even  make  the 
patient  sick.  When  this  happens  rectified  spirit  may  be  substituted,  and  if 
given  in  milk  will  be  hardly  detected.  It  must  be  remembered  that  rectified 
spirit  is  twice  as  strong  as  good  brandy  or  whisky,  and  therefore  not  more  than 
half  the  amount  of  the  former  is  necessary. 
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Alcohol  in  full  doses  is  also  an  antipyretic,  and  it  is  thus  especially  suitable 
for  those  cases  in  which  the  asthenia  is  associated  with  high  temperature. 

Ether  may  be  used  where  alcohol  is  unsuitable,  or  as  an  adjuvant  to  it.  it  is 
best  given  in  small  doses  frequently  repeated,  but  its  action  is  more  transient 
than  that  of  alcohol,  and  it  is  often  unpalatable.  ^      +     i  + 

Pain.— The  stitch  in  the  side,  which  is  so  commonly  present  at  farst,  tends  to 
disappear  after  twenty-four  hours  or  so,  but  it  may  continue  longer,  and  then, 
by  checking  the  movements,  further  embarrass  the  breathing,  or,  by  preventing 
sleep,  weaken  and  distress  the  patient. 

In  ordinary  cases  it  is  relieved  by  hot  poultices  or  by  a  blister.  A  subcutaneous 
injection  of  morphine  or  heroine  has  been  advocated,  but  the  best  and  most  reli- 
able remedy  is  the  application  of  two  or  three  leeches  over  the  seat  of  pain.  This 
is,  as  a  rule,  sufficient  to  take  away  the  pain  at  once,  and  it  does  not  return. 

Poultices  are  often  objectionable  on  account  of  their  weight,  and  then  a 
spongiopihne  jacket  sprinkled  with  spirits  of  camphor  or  turpentine  will  answer 
all  the  purposes  of  counter-irritation.  i  t 

The  use  of  cold  applications  to  the  chest,  instead  of  hot,  has  been  highly 
recommended,  in  the  belief  that  they  reduce  temperature,  check  pain,  and 
control  the  inflammation.  Cloths  wrung  out  of  ice-cold  water  and  applied  to 
the  affected  side  have  been  often  used,  but  they  soon  get  warm  and  require 
to  be  frequently  renewed.  Better  than  this  is  the  application  of  an  icebag  to 
the  side,  or  the  use  of  Leiter's  tubes,  through  which  a  constant  stream  of  cold  i 
water  is  flowing.  The  objection  to  both  is  that  the  condensation  of  moisture 
round  and  over  them  makes  the  clothes  damp  and  uncomfortable.  In  my  own 
experience,  cold  applications  have  not  been  so  successful  or  agreeable  to  the 
patient  as  the:  ordinary  poultice  or  counter-irritation.  I  do  not  find  that  they 
in  any  way  control  the  inflammation  as  has  been  asserted,  and  the  temperature 
and  pain  can  be  more  satisfactorily  dealt  with  in  other  ways. 

Cutaneous  Hyperaesthesia  is  not  common.  When  local  it  occurs  as  a  rule  over  the 
inflamed  part,  and  may  be  easily  removed  permanently,  or  at  any  rate  for  the  time,  by  brushing 
the  part  over  with  tincture  of  aconite. 

When  general,  it  may  be  relieved  by  tepid  sponging,  but  as  it  depends  upon  a  general  cause, 
probably  toxemic,  it  is  more  diflBcult  to  deal  with. 

Cough  is  rarely  severe  enough  to  call  for  treatment.  It  is  essentially  con- 
servative and  directed  to  remove  the  secretion,  and  in  itself  does  not  require  to 
be  checked.  If  it  be  very  painful,  the  pain  is  better  relieved  by  leeches  than  by 
narcotics. 

Hiccough  is  a  very  grave  symptom,  usually  associated,  I  think,  with  diaphragmatic 
pleurisy.  It  causes  great  distress  and  is  very  obstinate  to  treatment.  Even  morphia  injections 
often  fail  to  relieve. 

Expectorants  are  seldom  required,  and  then  only  during  the  stage  of  resolu- 
tion. They  should  be  of  the  stimulant  group,  such  as  senega  and  ammonia. 
During  the  acute  stage  they  are,  as  already  stated,  injurious. 

Delirium  has  several  causes,  e.g.,  high  temperature,  some  severe  compli- 
cation like  pericarditis,  previous  alcoholic  habits,  or  asthenia;  these  must  be 
sought  out  and  dealt  with  accordingly.  For  most  of  them  stimulants  are  most 
suitable  and  do  most  good.  If  sedative  medicines  are  necessary,  bromide  of 
ammonium,  with  or  without  chloral,  will  be  found  useful,  combined,  if  thought 
fit,  with  hyoscyamus  and  Cannabis  Indica. 

Hyoscyamine,  which  is  so  useful  in  mania,  is  risky  in  pneumonia  and  should  not  be  used.  

Veronal  also,  in  my  experience,  is  a  sedative  which  is  not  free  from  serious  objection. 

Sleeplessness,  again,  is  due  to  many  causes,  chief  among  which  are  pain 
and  high  temperature,  which  may  be  treated  in  the  usual  way    In  children 
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there  is  no  better  sedative  for  the  weary  restlessness  of  fever  than  a  hot  bath,  and 
in  the  adult  wet  packing  may  have  the  same  result. 

It  should  be  remembered  that  nothing  is  so  disturbing  as  the  constant  flitting 
in  and  out  of  anxious  relatives,  and  that  the  most  absolute  quiet  and  freedom 
from  excitement  are  essential. 

If  in  the  adult  twenty-four  hours  be  passed  absolutely  without  sleep,  some- 
thing must  be  done  to  give  rest,  or  dangerous  exhaustion  is  likely  to  set  in,  and 
this  is  as  true  of  pneumonia  as  of  other  high  fevers.  Sometimes  evaporating  or 
cold  application  or  a  cold  douche  to  the  head  will  evoke  sleep.  If  ordinary 
remedies  fail,  and  there  is  not  much  time  to  waste  in  trying  them,  recourse  must 
be  had  to  something  more  reliable,  and  that  is  morphia. 

Narcotics  of  any  kind  have  to  be  used  with  great  discrimination  in  pneumonia 
if  they  are  not  to  do  more  harm  than  good.  The  great  objection  to  them  is  that 
they  diminish  the  sensibility  of  the  respiratory  tract,  and  thus  check  cough  and 
expectoration.  Yet  where  the  patient  cannot  sleep,  sleep  must  be  given,  and  if 
ordinary  remedies  fail,  nothing  is  left  but  morphine.  With  the  indicated  use  of 
opium  or  morphine  there  is  no  doubt  great  benefit  is  obtained.  The  indication 
as  to  its  employment  or  not  is  given  by  the  amount  of  secretion  in  the  air-tubes. 
The  cases  in  which  it  should  not  be  given  are  those  in  which  there  are  the  signs  of 
congestion,  i.e.,  rhonchus,  sibilus  and  crepitation  in  the  non-consolidated  parts  of 
the  lung.  Except  where  there  has  been  bronchitis  prior  to  the  pneumonia, 
these  signs  indicate  respiratory  failure.  The  patient  is  going  to  die,  and  mor- 
phine then  only  accelerates  the  end.  When  the  rest  of  the  lungs  shows  no  signs 
of  congestion,  and  the  air  passes  freely  in  and  out  of  them,  morphine  may  be 
given  without  risk  and  with  great  benefit.  There  is  no  need  under  such  circum- 
stances to  be  afraid  of  morphine  if  it  is  indicated.  It  is  best  given  in  the  most 
effective  and  certain  way,  viz.,  by  subcutaneous  injection,  and  not  by  the  mouth. 

When  a  patient  who  has  not  slept  for  many  hours  is  at  last  got  to  sleep  by 
morphia,  the  sleep  will  be  very  profound.  It  may  be  so  deep  that  the  suspicion 
may  be  aroused  that  the  apparent  coma  is  due  to  the  morphia,  but  with  the  dose  em- 
ployed coma  is  almost  impossible,  and  the  deep  sleep  is  simply  that  of  exhaustion. 

The  digestive  tract  rarely  gives  any  special  symptoms  which  call  for 
active  treatment.  Loss  of  appetite  may  be  dealt  with  by  acid  and  strychnine. 
Vomiting  usually  ceases  after  the  first  few  hours.  If  it  continue,  it  may  depend 
upon  improper  feeding.  Some  effervescing  mixture  and  regulation  of  the  diet 
will  usually  control  it.  Diarrhoea  also  rarely  requires  treatment.  The  regula- 
tion of  the  food  and  a  dose  of  castor  oil,  or  better  still,  a  few  grains  of  calomel, 
will  often  check  it.  It  is,  however,  at  times  very  obstinate,  and  resists  all 
treatment,  but  even  in  these  cases  it  rarely  seems  to  do  any  serious  harm. 

The  complications  and  sequelae  must  be  dealt  with,  as  they  occur,  in  the 
usual  ways,  it  being  borne  in  mind  in  all  cases  that  depressing  treatment  must 
be  scrupulously  avoided. 

Convalescents  should  be  placed  upon  a  liberal  diet,  with  some  stimulant 
and  a  tonic,  and  should  not  be  allowed  to  leave  their  bed  too  soon  (c/.  p.  313). 
When  they  are  well  enough,  it  is  wise  to  send  them  away  to  the  seaside  or  the 
country  for  change  of  air. 

HISTORY, — Pneumonia,  as  we  know  it  now,  evidently  existed  in  the  most 
ancient  times,  but  was  confused  with  other  acute  affections  of  the  thorax.  An 
attempt  was  made  to  distinguish  between  them,  but  without  success,  by  the  use 
of  the  terms  pleuritis  and  peripneumonia.  From  the  descriptions  given,  little 
more  can  be  said  than  that  peripneumonia  was  the  name  given  to  the  most 
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severe  of  the  acute  thoracic  affections,  and  pleuritis  to  the  less  severe,  especially 
when  accompanied  with  pain  in  the  side.  ,      ^  i  ^;ot-;,-,r.f;nn 

About  the  time  of  s/denham  it  came  to  be  recogmsed  that  no  real  f^l^^^^^ 
could  be  made,  and  all  the  acute  affections  of  the  respiratory  organs  were  g^^^^ 
under  the  common  head  of  "inflammation  of  the  lungs,"  pleuritis  and  pen 
pneumonia  being  regarded  as  differing  only  in  degree  and  not  m  l^i"^. 
^    To  Laennec  we  owe  the  means  of  diagnosing  pneumonia  as  wa  understand  it 
now,  and  there  has  been  but  little  that  is  essential  added  to  the  description 

which  he  gave  of  the  disease.  „  ^  ^  -j.     i        i  ^ 

Laennec's  observations  were  supplemented  by  those  of  Rokitansky,  who 

described  minutely  the  pathological  changes  in  the  affected  parts  ot  the  ^^f§>^-  _ 
Since  then  the  discussion  has  turned  chiefly  upon  the  nature  of  the  disease 

whether  it  be  a  specific  disease,  with  local  manifestations  m  the  lung,  or  a  local 

disease  with  general  symptoms.    Of  recent  years  research  has  chiefly  concerned 

itself  with  the  bacteriology  of  pneumonia. 


38    METASTATIC  PNEUMONIA-SEPTIC,  EM- 
BOLIC, HEMATOGENOUS  PNEUMONIA. 

In  this  form  of  pneumonia  the  inflammation  is  caused  by  irritating  particles 

which  have  gained  access 
to  the  lung  by  the  blood- 
vessels. In  many  cases 
the  branches  of  the  pul- 
monary artery  are  found 
occluded  by  fragments 
(emboli)  derived  from 
clots  formed  elsewhere, 
as,  for  example,  in  the 
right  side  of  the  heart, 
in  the  femoral  or  some 
other  vein.  Simple 
embolism,  however,  does 
not  of  itself  cause  inflam- 
mation. This  is  excited 
not  by  the  embolus,  but 
by  infective  organisms 
brought  with  it,  and  it 
will  vary  in  its  form,  i.e., 
be  simple,  suppurative 
or  gangrenous,  accord- 
ing to  the  nature  of 
the  organisms  present. 
Something  depends  also 
upon  the  size  of  the 
embolus;  if  it  be  big 
enough  to  completely 
occlude  a  large  or 
medium  vessel,  an  infai'ct 
will  be  first  produced,  but  if  it  be  so  small  that  it  lodges  only  in  one  of  the  minute 
arteries,  or  in  the  capillaries,  no  infarct  will  form.    In  other  cases  there  may  be 


Fig.  76. 

Plague  pneumonia  in  a  guinea-pig  (  x  85)  showing  the  inflamma- 
tory exsudation  in  the  alveoli.  In  the  centre  are  several 
vessels  (looking  black  in  the  specimen)  filled  with  the 
plague  bacilli.    (From  Dr.  Klein's  Collection.) 


320 


DISEASES  OP  THE  ORGANS  OF  RESPIRATION.      [SeC.  38. 


no  actual  embolus,  but  the  vessels  be  found  stuffed  with  what  is  almost  a  pure 
cultivation  of  the  infective  organism  grown  in  situ. 

In  any  case  the  inflammation  excited  is  of  an  intense  character.  The  vesicles 
round  are  found  filled  with  fibrinous  and  hsemorrhagic  exudation  similar  to  that  of 
croupous  pneumonia, 
but  in  strong  contrast 
with  that  affection,  the 
tissue  of  the  lung  is 
always  involved,  and 
the  lymphatics,  especi- 
ally the  perivascular, 
peribronchial  and  sub- 
pleural,  are  in  a  state 
of  active  inflammation 
and  are  filled  with 
small  cells. 

The  patches  of 
consolidation  produced 
may  be  numerous,  dis- 
crete, and  of  small  size, 
resembling  those  of 
broncho-pneumonia,  or 
they  may  be  of  con- 
siderable size,  owing  to 
the  confliience  of  many 
small  ones  or  to  pre- 
vious infarction,  so  that 
the  whole  or  the  greater 
part  of  a  lobe  may  be 
involved  and  the  con- 
solidation resemble 
that  of  croupous  pneu- 
monia. 

In  most  cases  sup- 
puration occurs,  the  vesicles,  as  well  as  the  interstitial  tissue,  become  filled 
with  pus-cells,  and  break  down,  and  in  this  way  an  abscess  is  formed,  which 
rapidly  extends  to  the  whole  of  the  parts  consolidated.  The  abscesses  thus 
formed  will  vary,  in  number  and  size,  according  to  the  character  of  the  ante- 
cedent consolidation,  but  they  are  very  frequently  numerous  and  of  small 
size.  Where  an  infarct  has  been  first  formed,  the  infarcted  parts  may  necrose, 
become  separated  by  a  line  of  demarcation  from  the  surrounding  tissue,  and 
when  detached  lie  as  sloughs  in  the  centre  of  a  pus-containing  cavity  of  irregular 
size  and  shape  with  ragged  walls.  The  contents  of  such  cavities  are  very  likely 
to  become  putrid  or  stinking,  and  the  tissues  around  gangrenous. 

The  abscesses  usually  open  into  the  bronchi,  but  they  may  jDerforate  the 
pleura  and  produce  pyo-pneumothorax.  If  the  pleura  be  adherent,  they  may 
even  burst  through  the  diaphragm  into  the  abdomen  or  externallj'  tliroiigh  the 
chest  walls. 

If  life  be  preserved,  and  there  be  a  free  rent  for  the  pus,  tlie  abscess 
cavity  may  contract,  and,  in  the  course  of  time,  if  it  be  very  small,  may,  it  is 
said,  be  completely  obliterated.  Such  results,  though  possible,  are  very  rare, 
for  metastatic  pneumonia  is  generally  fatal  within  a  short  time  of  its  develop- 
ment, and  frequently  in  the  early  stages  of  consolidation,  before  abscesses  have 


Fig.  77. 

Section  of  the  same  specimen  ( x  1000)  showing  the  masses  of 
plague  bacilli  in  the  exsudation  in  an  alveolus.  (From  Dr. 
Klein's  Collection. ) 


Sec.  39.] 


INTERSTITIAL  PNEUMONIA. 


had  time  to  form.  Metastatic  pneumonia  is  not  unlikely  to  pass  into  gangrene, 
which  may  become  diffuse  and  rapidly  involve  extensive  tracts  of  the  lung,  bucn 
cases  are,  almost  without  exception,  rapidly  fatal. 

The  symptoms  differ  much  in  different  cases,  being  at  first  those  of  acute 
inflammation  of  the  lung  and  subsequently  those  of  abscess  or  gangrene,  as  the 

case  may  be.  i     ,       4.1        4.  i 

The  physical  signs  also  vary  in  a  similar  way,  and,  where  the  patches  are 
small,  may  be  too  indefinite  to  base  a  diagnosis  upon.  Both  symptoms  and  phy- 
sical signs  pointing  to  the  chest  are  often  so  slight  as  to  be  easily  overlooked,  and 
this  is°especially  likely  to  occur  when  the  primary  disease  is  one  which  is 
associated  with  a  rise  of  temperature.  It  often  happens  in  such  cases  that  m  the 
lung,  as  in  the  pleura  and  peritoneum,  extensive  inflammatory  lesions  are  found 
pod-mortem  of  which  there  has  been  no  direct  evidence  during  life. 

Diagnosis. — Metastatic  pneumonia  is  always  a  secondary  affection,  and 
when,  in  the  course  of  thrombosis  or  of  suppuration  in  some  part  of  the  body,  chest 
symptoms  develop,  even  if  they  be  not  very  acute  or  definite,  the  diagnosis  is  not 
difficult.  In  other  cases,  where  the  source  of  the  infection  is  deep-seated  or  not 
evident,  as  is  not  uncommon  with  inflammation  in  the  abdomen  or  in  the  pelvis, 
chest  symptoms  may  develop  with  such  acuteness  as  to  suggest  idiopathic  pneu- 
monia ;  but  in  most  of  the  cases  the  repeated  rigors,  frequent  sweatings,  irregular 
temperature,  and  the  continued  absence  of  marked  physical  signs,  suggest  a  pytemic 
origin,  and  enable  the  correct  diagnosis  to  be  made. 

The  pneumonias  that  occur  in  the  course  of  specific  fevers  are  sometimes  placed 
in  this,  the  hematogenous,  group,  and  referred  to  the  presence  of  the  specific  fever 
germs  in  the  vessels  of  the  lung.  Probable  as  this  may  seem,  there  is,  so  far,  but 
little  proof  of  it,  and  there  is  good  reason  to  believe  that  most  of  these  pneumonias 
are  due  to  no  other  than  the  ordinary  cause. 

The  Prognosis  in  any  case  of  secondary  pneumonia  is  bad  enough,  but  in 
metastatic  pneumonia  it  is  even  worse,  on  account  of  the  septic  character  of  the 
inflammation  and  the  risk  of  abscess  and  gangrene. 

Most  cases  end  fatally  in  the  course  of  a  few  days.  Even  if  life  be  preserved, 
the  lungs  are,  as  a  rule,  seriously  injured,  and  the  health  is  permanently 
damaged. 

The  treatment  is  the  same  as  that  for  the  other  forms  of  asthenic  pneumonia. 
The  strength  must  be  maintained  by  means  of  tonics,  stimulants,  and  careful 
feeding.  If  gangrene,  abscess,  or  other  complication  develop,  it  will  require 
to  be  dealt  with  in  the  ordinary  way. 


39.  INTERSTITIAL  PNEUMONIA. 

Inflammation  of  the  interstitial  tissue  of  the  lung  may  be  acute  or  chronic,. 
and  primary  or  secondary.  In  the  great  majority  of  cases  it  is  chronic  and 
secondary. 

Acute  Interstitial  Pneumonia. — 1.  The  most  common  form  of  acute 
interstitial  pneumonia  is  that  due  to  septic  organisms  which  have  gained  access 
to  the  lung  by  the  blood-vessels,  and  have  been  derived  from  some  focus  of  septic 
inflammation  elsewhere.  Though  primarily  interstitial,  the  inflammation  rapidly 
spreads  to  the  alveoli  and  leads  to  more  or  less  extensive  consolidation.  This 
is  the  condition  described  as  embolic  or  sejMc  pneumonia.  Clinically  it  is  a  form 
of  acute  pneumonia,  and  has  been  already  considered  under  that  head.  Embolic 
pneumonia  frequently  ends  in  abscess  or  gangrene  ;  so,  too,  may  acute  ordinary 
pneumonia,  though  but  very  rarely.    In  the  former  case  the  interstitial  tissue  is 


322 


DISEASES  OF  THE  ORGANS  OF  RESPIRATION.      [SeC.  39. 


the  seat  of  primary  change,  and  in  the  latter  it  is  involved  secondarily  by 
extension  from  the  alveoli.  The  lesions,  once  established,  are  the  same  in  either 
case,  and  their  cause  must  be  detei-mined  by  other  evidence. 

2.  In  another  remarkable  but  very  rare  form  the  primary  seat  of  the  inflamma- 
tion is  in  the  lymphatics.  This  is  the  affection  described  as  lymphangitis 
pulmonaris,  and  in  its  most  extreme  form  presents  itself  as  pneumonia 
dissecans. 

3.  Acute  miliary  tuberculosis  of  the  lung  is  also  in  many  cases  an  acute  or 
subacute  interstitial  inflammation  excited  by  the  presence  and  growth  of  the 
tubercle  bacillus  either  in  the  blood-vessels  or  in  the  lymphatics. 

Clinically  the  acute  interstitial  inflammations,  even  when  not  associated,  as 
they  usually  are,  with  acute  alveolar  inflammation,  present  themselves  under  the 
same  guise  and  are  classed  together  under  the  group  acute  pneumonia.  Embolic 
or  septic  pneumonia  has  been  already  considered.  Acute  tuberculosis  belongs 
naturally  to  the  general  subject  of  tubercle  of  the  lung.  Abscess  and  gangren*^ 
will  be  treated  in  special  sections,  so  that  the  only  form  of  acute  interstitial 
pneumonia  which  remains  for'  consideration  here  is  that  qf  pneumonia 
dissecans. 

Lymphangitis  Pulmonalis  —  Acute  Interlobular  Pneumonia  — 
Dissecting  Pneumonia. — This  aff'ectiou,  though  common  in  cattle,  is  very 
rare  in  man.  The  symptoms  presented  are  those  of  acute  inflammation  of  the 
lungs,  but  the  lesion  found  is  an  acute  lymphangitis,  the  lymphatics  in  the 
affected  part  being  distended  with  pus. 

The  lesion  is  sometimes  limited  to  the  subpleural  and  adjacent  interlobular 
lymphatics,  over,  it  may  be,  no  large  extent  of  surface,  and  it  is  then  usually 
secondary  to  septic  empyema. 

The  pleural  surface  of  the  affected  part  is  marked  with  a  meshwork 
of  yellowish  grey  lines.  These  are  the  distended  interlobular  lymphatics,  which 
may  be  followed  on  section  some  distance  into  the  substance  of  the  lung. 
When  the  lesion  is  more  extensive,  a  larger  portion,  even  the  whole  of  a  lobe, 
may  be  involved,  and  in  some  rare  instances  actually  the  whole  lung.  The 
inflamed  lymphatics  may  then  be  traced  by  the  same  yellowish  lines  from  the 
pleura  to  the  root  of  the  lung,  and  even  into  the  mediastinum.  On  section  they 
give  the  appearance  as  if  the  Imig  were  riddled  with  small  abscesses.  The 
distension  of  the  lymphatics  may  be  so  considerable  as  to  strip  off  the  pleura 
from  the  lung  beneath,  and,  when  the  pleura  has  given  way,  the  lung  may  hang 
free  in  the  pleural  cavity,  suspended,  as  it  were,  by  its  bronchi.  This  constitutes 
the  rare  condition  known  as  pneumonia  dissecans. 

In  all  cases  alike  the  alveoli  adjacent  become  involved  in  the  inflammation, 
the  exudation  being  of  a  catarrhal,  fibrinous  or  hsemorrhagic  character,  and 
thus  are  formed  patches  of  consolidation  closely  resembling  those  of  broncho- 
pneumonia. 

The  number  of  cases  of  lymphangitis  pulmonaris  recorded  in  man  are  very 
few,  hardly  amounting  to  more  than  a  score  since  the  time  when  Carswell 
described  the  first  case. 

In  many  of  them  the  affection  has  been  a  complication  of  an  antecedent 
septiccemia. 

Thus  in  Carswell's  case  it  occurred  in  an  adult  who  was  suffering  from  chronic  cystitis, 
and  in  infants  it  has  been  found  associated  with  suppuration  in  the  umbilical  cord. 

In  others  it  has  been  attributed  to  direct  extension  of  inflammation  from  the 
neighbourhood,  though  here,  again,  it  is  probably  saptic  in  nature. 
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Virchow  1  Moxon  ^  and  Cornil  and  Ranvier"  have  observed  it  m  connection  with  empyema. 
In  MoxS'cafe  it  was  associated  with  pus  in  the  mediastinum.    Similar  cases  have  been 
ecorded  by  Goodhar  '  and  by  Wilson  Fox.^»    In  the  latter  case  the  pus  in  the  me  Jastinum  was 
due  to  thelSng  downward  of  a  retropharyngeal  abscess,  and  probably  preceded  the  lesion  in 
the  lung. 

In  a  few  instances  the  lesion  was  apparently  primary  in  the  lung  ;  at  any  rate, 
no  suppuration  was  found  elsewhere. 

Thus  Damaschino^  records  a  case  in  a  man  aged  58,  the  victim  of  chronic  gout,  who  was 
seized  with  a  rigor  and  acute  chest  symptoms,  and  died  after  thirteen  days  illness,  ihe 
lymphatics  of  the  whole  right  lower  lobe  from  the  pleura  to  the  root  ot  the  lung  were  filled 
wth  mis.  Wiedenmann^  also  describes  two  cases  in  children  of  the  same  family  Imug  in  the 
same  house.  The  resemblance  to  the  affection  of  cattle  was  so  close  that  direct  infection  by 
milk  was  thought  possible,  but  could  not  be  proved. 


Fig.  78. 

Pneumonia  dissecans,  showing  the  interlobular  lymphatics  distended  with  pus  and  pneumonic 
consolidation  in  the  vesicles  adjacent  to  them.    (From  Ziegler's  Pathol. ) 

Instances  in  which  the  lesions  have  gone  so  far  as  to  produce  pneumonia 
dissecans  are  extremely  rare. 

Stokes  8  records  one,  in  which  the  lungs  hung  into  the  pleura  like  "a  bunch  of  grapes." 
Rokitansky »  describes  a  similar  case,  the  only  one  he  had  ever  met  with,  and  Wiedenmauu's 
two  children  probably  also  belong  to  this  gi-oup. 

Many  of  the  early  cases  recorded  are,  curiously  enough,  connected  with  cancer ; 
of  the  stomach  it  would  seem  by  preference,!'^  but  also  of  the  uterus,  bones  and 
breast.ii  Though  iu  some  of  these  cases  the  changes  in  the  lymphatics  are 
undoubtedly  suppurative,  in  others  the  presence  of  numerous  epithelial  cells 

1  Oes.  abhandl.,  469.  ^  Pnth.  Soc.  Tr.,  xxiv.  20. 

Manuel  d'hislol.  palhol.,  ii.  126.  Path.  Soc.  Tr.,  1887. 

6  2^00.  cit.  ^  U union  midic,  1879,  p.  1046. 

7  D.  Arch.f.  kl.  Med.,  1880,  xxxv.         "  Dis.  of  Ghent,  144. 

9  Path.  Anal.,  iii.  72.  Raynaud,  FdrM.  Oaz.  d.  Hop.,  1894,  p.  259. 

"  Blackey,  Review  in  Oaz.  Hcbd.,  1874,  345. 
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makes  the  lesion  peculiar,  and  somewhat  similar  cases  are  described  by  Wagner  i 
under  the  name  of  cancer  of  the  lung  and  pleura. 

The  aftection  presents  itself  under  the  clinical  guise  of  septicfcmia,  of  which 
it  seems  to  be  in  most  cases  but  a  complication.  When  definite  symptoms 
develop  they  are  those  of  acute  pneumonia,  but  there  is  no  means  by  which  the 
diagnosis  from  other  forms  of  acute  pneumonia  can  be  made. 

The  disease  is  so  rare  as  to  be  remarkable  more  for  its  pathological  interest 
than  for  its  clinical  importance. 

Most  cases  are  fatal.  ^  If  recovery  take  place,  it  is  stated  that  chronic 
induration  will  be  left  behind,  but  though  this  is  theoretically  probable,  I  do  not 
know  that  the  assertion  rests  upon  any  actual  evidence. 

Chronic  Interstitial  Pneumonia.— Chronic  interstitial  pneumonia 
means  in  plain  English  the  presence  of  connective  tissue  in  abnormal  amount  in 
the  lung.  The  term  would  imply  that  it  was  the  result  of  slowly  progressive 
or  antecedent  inflammation,  but  it  is  applied  to  all  conditions,  whether  inflam- 
matory or  not,  in  which  such  connective  tissue  growth  has  taken  place,  and  it 
thus  becomes  synonymous  with  fibroid  induration,  fibroid  m^stitution  or 
degeneration,  fibrosis  or  cirrhosis  of  the  lung,  by  all  of  which  names  it  has  been 
described.  Confusing  as  it  is  to  have  so  many  different  names  for  the  same 
pathological  lesion,  the  confusion  is  still  further  increased  by  the  addition  to 
them  of  the  term  chronic  pneumonia,  as  if  chronic  pneumonia  and  interstitial 
pneumonia  were  convertible  terms. 

The  term  cirrhosis  is  especially  misleading,  for  if  it  mean  anything  more 
than  indurative  changes,  it  implies  the  existence  of  a  primary  interstitial  fibrosis 
analogous  to  that  described  by  the  same  name  in  the  liver,  and  involving  the 
whole  of  one  lung  or  both.  The  very  existence  of  such  a  disease,  apart  from 
tuberculosis,  is,  as  will  be  seen,  open  to  question.  It  would  be  well  if  this  term, 
which  has  been  and  is  the  cause  of  so  much  confusion,  could  be  eliminated  from 
our  nomenclature. 

Chronic  interstitial  pneumonia  thus  comes  by  force  of  usage  to  mean  nothing 
more  than  increase  of  connective  tissue  in  the  lung,  whether  of  inflammatory 
origin  or  not,  and  in  this  general  sense  it  will  be  discussed  here. 

Chronic  interstitial  pneumonia  or  fibrosis  of  the  lung  may  be  unilate^-al  or 
bilateral,  partial  or  general,  disseminated  or  localised.  It  may  he  most  developed 
round  the  air-tubes  (peribronchial),  round  the  vessels  {periva'^cular),  between  the 
lobules  (interlobular),  or  between  the  vesicles  (intei-alveolar). 

1.  It  is  most  widespread  and  general  as  a  consequence  of  general  bronchitis, 
and  especially  when  this  is  due  to  prolonged  irritation  of  the  air-tubes  by  solid 
particles  in  the  form  of  dust,  as  in  the  pneumono-konioses.  But  even  when 
widespread,  it  is  not  necessarily  uniformly  distributed ;  on  the  contrary,  it  is 
usually  more  developed  in  some  parts  than  in  othei'S,  as  at  the  apex  or  base. 

2.  In  a  more  localised  form  it  may  follow  broncho-pneumonia.  It  then 
occurs,  especially  at  the  bases  of  the  lung,  in  children,  and  is  associated  with  more 
or  less  bronchiectasis.^ 

3.  It  may  also  occur  in  combination  with  other  lesions  j  thus  it  may  be  the 
result  of  long-standing  obstruction  of  the  air-tubes  by  a  foreign  body,  or  of 
external  compression  of  the  lung  by  a  new-growth,  aneurysm  or  enlarged  gland. 

4.  In  another  well-marked  form  it  is  pleurogenic,  and  spreads  inwards  along 
the  dissepiments  of  the  lung  from  the  pleura,  as  is  often  seen  in  a  case  of  chronic 
pleuritic  thickening  or  in  a  lung  collapsed  by  a  long-standing  pleuritic  effusion. 

1  Arch.  d.  Heilh,  1863.        ^  Zeigler,  Path.        ■'  Fawcett,  Path.  Soc.  Tr.,  vol.  li.  p.  241. 
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5  The  commonest  cause  of  fibroid  change  in  the  lung,  whether  Partial  or 
general,  is  chronic  tuberculosis.  Fibroid  induration  forms  a  very  large  pa  t 
S  the  lesions  of  chronic  phthisis,  and  it  is  probable  that  m 

interstitial  induration,  of  which  the  nature  is  obscure,  the  origmal  exciting  cause 

""""TYi^oS^^tion  may  also  follow  injury  or  destructive  disease  of  any 
kmd,  mechanical  or  pathological,  e.g.,  contusion,  laceration  tubercle  or  syph  is 
It  is  the  usual  way  in  which  the  so-called  healing  of  such  lesions  takes 

nlace.  J 
7   It  may  follow  lobar  pneumonia,  but  very  seldom. 

8.  It  may  possibly  also  arise  as  an  independent  idiopathic  disease. 

The  pathologicallesions  are  simple.  •  xi„  if 

-ihe  hbroid  parts  of  the  lung  are  shrunken,  h^-d,  and  cut  like  gristle  If 

near  the  surface,  the  pleura  is  also  thickened  and  adherent,  and  then  the  coue- 

sponding  parts  of  the  chest  wall  are  retracted. 

The  changes  consist  in  the  multiplication  of  the  elements  of  connective 
tissue.  The  interstitial  tissue  is  thickened,  indurated  and  pigmented,  being 
^  of  a  black  or  slaty  gray  colour. 

When  the  change  affects  the 
walls  of  the  bronchi  especially, 
as  in  the  pneumono-konioses 
(q.v.),  the  condition  is  often 
described  as  peribronchitis 
fibrosa. 

The  changes  are  best  studied 
in  the  walls  of  the  alveoli. 
These  become  thickened  owing 
to  infiltration  with  small  cells, 
the  cells  being  at  first  round, 
but  afterwards  flattened  be- 
tween the  bundles  of  newly- 
formed  connective  tissue.  The 
alveoli  are  at  first  compressed, 
but  end  by  being  completely 
obliterated,  the  walls  coming 
into  contact  and  fusing  together. 
Sometimes  outgrowths  or  buds 
are  formed  from  the  walls  which 
■  ,  ..      proiect  into   the   alveoli,  and 

Intra-septal  and  intra-alveolar  growth  of  connective    ^    J      r,..  ,i  t    ^^^gse  ways 

tissue,    a,  alveolar  septum  showing  fibro-cellular    finally  Wl  tnem.     m  DUObe 
thickeningandround-cellinfiltration(&);f,  cellular    parts  of  the  lung  may  be  con- 
exudation  into  alveolus ;  d,  formative  cells  within    verted    into    a    solid    mass  of 
alveolus ;  e,  strand  of  spindle-shaped  fibroblasts ;    j^]gj,Qug  tissue,  in  which  almost 

^  lost.     The   fibrous   parts  aie 

more  or  less  pigmented,  the  pigment  lying  chiefly  round  the  vessels  and 

^'"'^  Although  there  has  been  a  great  disappearance  of  small  arteries  and  capil- 
laries, the  larger  arteries  persist  and  remain  pervious.  The  bronchi  are  for  the 
most  part  obliterated,  but  the  larger  ones  persist  and  frequently  become 
dilated. 

22 
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The  coarse  pathology  or  general  appearance  of  the  lung  will  vary  according 
to  the  conditions  under  which  the  fibroid  induration  has  developed,  and  the  further 
description  will  find  its  proper 
place  in  the  sections  in  which  the 
different  chronic  affections  of  the 
lung  are  dealt  with  (Pneumono- 
konioses,  Chronic  Tuberculosis, 
Bronchiectasis,  etc.). 

Physical  Signs.  —  The 
physical  signs  vary  according  to 
the  nature  and  extent  of  the  mis- 
chief. If  the  lesion  be  small  or 
deep-seated,  there  may  be  no 
physical  signs  at  all,  and  such 
lesions  are  often  found  pos^moriera 
which  had  yielded  no  evidence  of 
their  presence  during  life.  If  the 
induration  be  of  greater  extent, 
the  part  of  the  chest  correspond- 
ing with  it  will  be  somewhat  con- 
tracted and  the  movements  defec- 
tive. The  percussion  will  vary,  but 
is  usually  more  or  less  impaired, 
and  may  be  even  dull;  but  if  the 
parts  around  be  emphysematous, 
it  may  be  boxy  or  even  hyper- 
resonant.  The  voice  and  breath 
sounds  vary  according  to  the  condi- 
tion of  the  tubes,  being  enfeebled 
or  exaggerated  according  as  the 
tubes  are  much  obstructed  or  not. 
If  bronchiectasis  is  present,  the 
signs  of  cavity  may  be  obtained. 

Symptoms. — The  symptoms  also  vary  like  the  physical  signs,  a  slight 
amount  of  induration  producing  no  symptoms  at  all  and  the  larger  amount 
causing  more  or  less  shortness  of  breath.  Extreme  cases  lead  to  great  dyspnoea 
and  cyanosis,  symptoms  which  are  liable  to  sudden  aggravation  by  the  bronchitis 
to  which  these  patients  are  especially  liable.  Fever  is,  as  a  rule,  absent,  so  that 
elevation  of  temperature  indicates  some  complication. 

In  the  end,  when  the  lesion  is  extensive,  the  nutrition  fails,  the  patients  grow 
thin  and  feeble,  and  pass  into  the  condition  which  has  been  described  as  fibroid 
phthisis.  This  is,  as  a  matter  of  fact,  in  most  cases  chronic  phthisis,  i.e.,  chronic 
tuberculosis  with  fibroid  induration. 

Prognosis. — The  prognosis  varies  with  the  extent  of  the  lesion.  Fibroid 
induration  is,  of  course,  irremovable,  and  the  cure  of  chi'onic  interstitial  pneumonia 
therefore  impossible ;  but  unless  the  aifection  be  progressive,  or  bronchiectasis  be 
present,  the  duration  is  long.  In  the  absence  of  bronchiectasis,  the  chief  risk 
lies  not  in  the  a9"ection  itself  but  in  the  increased  liability  to  chest  complications, 
and  the  greater  danger  arising  from  them  when  they  occur. 

The  diagnosis  depends  upon  the  physical  signs  and  the  chronic  symptoms 
referred  to,  coupled  with  the  evidence  or  history  of  some  long-standing  aftec- 
tiou  capable  of  causing  the  lesions,  and  among  these,  as  will  be  seen,  chronic 
tuberculosis  plays  a  very  important  part. 


Fig.  80. 

Chronic  interstitial  pneumonia  {Hamilton, 
a,  thickened  pleura ;  b,  bronchiectatic 
c,  thickened  lobular  septum  ;  d,  thickened  septum, 
running  inwards. 


fig.  36). 
cavity ; 
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40.  CHRONIC  PNEUMONIA. 

Chronic  pneumonia  is  a  clinical  term  which  embraces  various  pathological 
conditions.  It  is  not  a  disease  but  a  set  of  symptoms,  and  although  it  is  true 
that  in  many  cases  pathological  changes  of  a  fibroid  or  indurative  kind  accom- 
pany these  symptoms,  still  they  are  not  constant  or  necessary.  Much  of  the 
confusion  that  prevails  in  this  subject  is  due  to  the  assumption  that  chronic 
pneumonia  and  interstitial  pneumonia  are  convertible  terms,  though  they  are  not, 
the  one  being  a  clinical  condition  and  the  other  a  pathological  lesion. 

The  term  chronic  pneumonia  is  applied  to  two  different  conditions. 

1.  To  an  inflammation  which  has  continued  for  a  long  time  and  has  become, 
as  it  is  commonly  called,  chronic,  i.e.,  long-standing  ;  and 

2.  To  the  pathological  results  of  an  afi:ection  possibly  long  past,  and  which 
may  not  have  been,  strictly  speaking,  at  any  time  inflammatory. 

Chronic  pneumonia  includes  at  least  two  groups  of  affections  of  the  lung  ;  the 
first,  that  of  chronic  or  long-standing  alveolar  pneumonia  in  either  of  its  forms, 
viz.,  chronic  lobar  pneumonia  and  chronic  broncho-pneumonia  ;  and  the  second, 
that  of  chronic  interstitial  pneumonia. 

Classification  of  the  forms  of  Chronic  Pneumonia. 

C  red  induration 


alveolar 


Chronic  pneumonia  - 


(I  red  induration 
prolonged-!  red  and  gray  induration 
\  slaty  induration 
recurrent 

I  chronic  bronclio- 
\_  pneumonia 


(  secondary 
interstitial  \ 

\  primary  1 

Chronic  broncho-pneumonia  forms  part  of  the  chapters  on  broncho-pneumonia 
and  bronchiectasis.  Chronic  interstitial  pneumonia  is  in  nearly  every  case 
secondary,  and,  so  far,  has  been  already  considered.  Two  questions  only  remain 
to  be  discussed— (1)  What  are  the  lesions  of  chronic  lobar  pneumonia  ?  (2)  Is 
there  such  an  affection  as  primary  or  idiopathic  chronic  interstitial  pneumonia  1 
And  these  two  questions  are  more  closely  connected  than  might  be  anticipated. 

Chronic  lobar  pneumonia. — After  acute  pneumonia  resolution  may  be 
delayed,  especially  in  the  feeble  or  aged.  In  many  of  these  cases  the  physical 
signs  are  simply  .slow  to  disappear  and  convalescence  is  tardy.  Sometimes  con- 
traction of  the  side,  corresponding  with  the  part  affected,  occurs.  This  contrac- 
tion, when  not  the  result  of  the  pleurisy  with  which  the  pneumonia  has  been 
associated,  is  due  to  collapse  and  shrinking  of  the  lung  and  to  persistence  of  the 
alveolar  exudation.  The  lung  is  then  found  in  the  condition  described  by 
Charcot  ^  as  red,  or  red  and  gray  induration.  Microscopical  examination  shows 
nothing  more  than  the  persistence  of  the  exudation,  and  the  colour  depends  upon 
the  amount  of  blood  contained  in  the  part  and  upon  the  clianges  the  exudation 
has  undergone. 

In  either  of  these  conditions  resolution  may  ultimately  be  complete  and 
recovery  perfect. 

1  Rev.  Mens.,  1876,  p.  776. 
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When  recovery  is  incomplete,  the  parts  usually  remain  contracted.  In  most 
cases  this  is  due  to  chronic  pleurisy,  but  in  otliers  to  some  indurative  change  in 
the  lung  itself,  corresponding  with  the  third  form,  described  by  Charcot  as  gray 
or  slaiy  induration. 

This  induration  is  of  two  kinds :  the  one  consists  in  fibrotic  thickening  of  the 
interstitial  tissue,  and  the  other  in   the  organisation  of  the  intra-alveolar 
products.    Both  forms  are  rare.    They  are  usually  found  associated  together, 
but  each  may  exist 
alone. 

Of  the  first  form 
there  is  nothing 
special  to  say ;  it  is 
similar  to  that  met 
with  in  so  many 
chronic  affections  of 
tlie  lung. 

In  the  second 
form  the  exudation 
becomes  infiltrated 
with  small  round 
cells,  which  gradu- 
ally are  replaced  by 
spindle-shaped  cells 
lying  between  the 
connective  tissue 
fibrils.  Attach- 
ments are  formed 
with  the  alveolar 
walls,  and  along 
these  blood  vessels 
pass  into  the  de- 
veloping connective 
tissue  in  the  alveoli. 

In  the  end  complete  pj 

union  with  the  walls  ,    ,        ,    ,  •  '  ,  "  •     ii        j-*.-       r  .<  vj 

foVtio  r^lo^^.  o,-,rl  fVio  Incompletelv  resolved  pneumonia,  showing  the  condition  of  solid 
takes  place  and  the  ^egema.  "  The  vesicles  are  filled  with  serous  fluid,  in  which  a  few 
alveoli  are  obllter-  gglls  are  floating.  The  walls  are  a  little  thicker  than  normal,  and 
ated.  the  cells  seem  to  be  proliferating.    (From  a  case  in  which  the 

The  organisation        pneumonia  occurred  four  months  before  death. ) 
of  the  intra-alveolar 

products,  which  was  pointed  out  by  Virchow,  and  frequently  described  since,  has 
been  well  figured  by  Coupland^  and  Green.^    {Of.  fig.  79.) 

When  it  is  associated  with  interstitial  thickening,  difficulty  will  arise  in  dis- 
tinguishing the  intra-alveolar  organisation  from  growths  or  buds  of  connective 
tissue  springing  from  the  walls.  Such  budding  is  often  seen  in  chronic  fibrosis 
of  the  lung,  and  especially  in  connection  with  chronic  tuberculosis.  When  there 
is  no  interstitial  thickening  the  nature  of  the  change  cannot  be  doubted. 

Primary  Indurative  Pneumonia.— As  to  the  relation  in  which  the  in- 
durative changes,  interstitial  as  well  as  intra-alveolar,  stand  to  acute  pneumonia, 


1  Path.  Soc.  Tr.s  xxx. 


2  Pathol.,  Ed.  3,  p.  347. 
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great  difference  of  opinion  prevails,  not,  however,  in  respect  of  facts,  but  of  the 
interpretation  to  be  placed  upon  them.  _ 

Some  authors  hold  that  acute  pneumonia  cannot  under  any  circumstances 
lead  to  induration,  and  that  when  induration  is  found  after  acute  pneumonia,  it 
is  the  result  of  some  previous  chronic  disease  or  due  to  chronic  tuberculosis. 
Others— e.t/.,  Charcot,  Marchand,  Ziegler— regard  induration  as  a  well-established, 
thouo-h  a  rare,  result  of  acute  pneumonia.  Others,  again,  maintain  that 
the  inflammation  of  the  lungs  which  ends  in  induration  is  a  disease  sui  genens, 
and  not  related  in  any  way  to  the  ordinary  acute  pneumonia. 

As  these  differences  of  opinion  cannot  be  settled  by  pathological  observation 
alone,  clinical  evidence  becomes  of  importance,  and  this,  so  far  as  it  goes,  does  not 
appear  to  lend  support  to  the  view  that  the  condition  has  its  origin  in  acute 
pneumonia. 

In  Coupland's  case  a  man  aged  41,  who  had  suffered  for  ten  years  \vith  winter  cough,  was 
attacked  with  subacute  inflammation  of  the  lung.  He  had  much  cough  and^  shortness  of 
breath  and  some  pain  in  the  side.  The  temperature  varied  between  100  and  103  ,  and  he  died 
of  exhaustion  after  ten  weeks'  illness.  In  the  consolidated  parts  of  the  lung,  the  alveolar 
exudation  was  found  undergoing  organisation  ;  there  were  several  small  cavities,  some  with 
putrid  contents,  and  also  several  secondary  broncho-pneumonic  abscesses,  but  no  tubercular 
lesions  old  or  recent.  This  is  the  usual  clinical  history  of  the  affection,  and  is  repeated  m 
more  or  less  the  same  form  in  most  of  the  cases  recorded. 

The  patients,  though  generally  subject  to  some  chronic  pulmonary  complaint, 
such  as  winter  cough  or  bronchitis,  have  often  been  in  good  health  until 
attacked  by  some  chest  mischief ;  usually  of  not  very  sudden  access,  of  subacute 
course,  and  with  rather  indefinite  physical  signs  and  symptoms.  The  pyrexia  is 
irregular  and  moderate,  not  rising  as  a  rule  above  102°  or  103°.  Rigors  occur, 
but°are  repeated  and  usually  not  severe.  The  expectoration  is  not  characteristic  ; 
it  may  be  rusty  and  towards  the  end  become  putrid.  The  physical  signs  are  at 
first  indefinite,  and  suggest  bronchitis  rather  than  pneumonia,  but  gradually  the 
sio-ns  of  consolidation  develop.  The  consolidation  may  ultimately  involve  the 
greater  part  or  whole  of  a  lobe,  or  even  of  a  lung.  Towards  the  end  signs  of 
excavation  or  of  gangrene  may  develop. 

The  affection  is  of  long  duration,  lasting  some  weeks  or  even  a  few  months. 
The  patients  die  gradually  of  exhaustion,  with  considerable  dyspnoea  and  cyanosis, 
and  with  the  signs  of  cardiac  failure. 

This  clinical  picture  is  unlike  that  of  acute  pneumonia,  and  the  evidence, 
upon  which  the  belief  in  antecedent  pneumonia  rests,  is  in  most  cases  unsatis- 
factorv. 

If,"  then,  as  some  hold,  the  affection  is  independent  of  pneumonia,  the  question 
arises'  whether  it  stands  in  any  relation  to  tuberculosis.  In  favour  of  this  view 
is  the  fact,  that  in  a  few  instances  the  tubercle  bacillus  has  been  actually  found, 
as  for  example  in  Talma's  ^  case  and  in  one  of  Heitler's.  On  the  other  hand,  it  has 
often  been  proved  absent  (Pal,^  Heitler,3  Auld,-*  Kidd  5) ;  and  in  some  of  the 
earlier  cases,  before  the  tubercle  bacillus  was  recognised,  the  ordinary  tubercular 
lesions  and  caseation  are  specifically  stated  to  have  been  absent.  On  the  whole 
the  arguments  against  tuberculosis  are  strong. 

If  this  affection  be  not  the  result  of  pneumonia,  and  not  due  to  tuber- 
culosis, nothing  seems  to  remain  but  the  conclusion  that  it  is  an  independent 
disease  to  which  the  name  primary  indurative  pneumonia  might  be  given.  This 

1  Ztschr.f.  M.  Med.,  x.  310.  Wienvicd.  Woch.,  1888 

3  Wicnmed.  Woch.,  1884,  Dec.  13,  and  1886,  Mar.  13. 

*  Lancet,  1890,  i.  792.  ^  Ibid.,  741,  and  Path.  Soc.  Tr.,  xxxvn.  124. 
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term  would  embrace  all  cases  alike,  whether  the  lesion  were  primarily  interstitial 
primarily  intra-alveolar,  or  both  interstitial  and  intra-alveolar  combined. 

Bulil's  desquamative  pneumonia  is  a  very  indefinite  disease,  and  inasmuch  as  Bulil  regards 
caseation  as  tlie  ultimate  result,  it  is  evident  that  the  probabilities  are  in  favour  of  its  being 
a  form  of  tubercular  brouoho-pneuraonia,  and  of  its  standing  in  no  special  relation  to  the  att'ec- 
tion  under  discussion. 


41.  BRONCHO-PNEUMONIA— LOBULAR, 
DISSEMINATED,   PATCHY  PNEUMONIA. 

Forms  of  Lobular  or  Patchy  Pneumonia.— Lobar  pneumonia  is  a 
very  distinct  and  characteristic  disease,  and  it  is  the  typical  form  of  acute 
inflammation  of  the  lung  met  with  in  the  adult.  Lobular  or  patchy  pneumonia, 
however,  is  by  no  means  so  definite,  for  under  this  term  are  often  included  many 
afiections  which,  for  the  sake  of  clearness,  it  would  be  better  to  keep  separate 
and  distinct.    In  other  words,  lobular  pneumonia  is  rather  a  lesion  than  a  disease. 

Emholic  pneumonia. — Thus,  when  the  infection  is  carried  to  the  lung  by  the  blood-vessels, 
the  patches  of  inflammation  are  often  multiple  and  widely  disseminated,  and  as  the  terminal 
blood-vessels  correspond  in  distribution  closely  with  the  ultimate  divisions  of  the  small  bronchi 
and  air  vesicles,  the  resulting  consolidation  is  lobular  in  form. 

This  condition  is  commonly  described  under  the  heading  of  embolic,  metastatic  or  septic 
pneumonia. 

Deglutition-pneumonia. — Another  foi-m  of  pneumonia  which  is  often  included  under  this 
heading  also  is  that  which  is  described  as  deglutition-pneumonia,  that  is  to  say,  inflammation  ol' 
the  lung  excited  by  particles  of  food  which  have  passed  into  the  air-tubes  in  swallowing. 

In  a  healthy  person,  if  a  particle  of  food  "  goes  the  wrong  way  "  it  excites  violent  cough  and  is 
immediately  expelled.  In  conditions  of  disease,  where  the  general  sensibility  is  impaired 
or  the  local  sensitiveness  of  the  larynx  affected,  this  cough  may  not  be  excited  and  the  body 
be  not  expelled,  but  make  its  way  to  the  smaller  air-tubes,  choke  them,  and  thus  produce 
inflammation. 

There  are  two  groups  of  conditions  in  which  deglutition-pneumonia  is  likely  to  occur.  Thus,  ' 
if  the  patient  be  more  or  less  unconscious — e.g.,  a  child  who  has  fits  or  tubercular  meningitis,  or 
an  adult  with  apoplexy  or  some  other  form  of  coma — particles  of  food  are  very  likely  to  pass 
into  the  larynx,  and  the  pneumonia  thus  excited  is  a  not  uncommon  cause  of  death. 

The  same  thing  may  happen  in  the  ansesthesia  of  chloroform  or  sethor,  as  the  result  of 
vomiting. 

In  another  group  of  cases  there  is  some  neuro-muscular  affecfrion  of  the  parts  about  the  glottis 
itself,  as,  for  instance,  in  bulbar  paralysis  or  in  the  local  paralyses  which  follow  diphtheria. 

In  still  another  group  of  cases  the  glottis  may  be  prevented  from  closing  either  by 
inflammatory  infiltration  round  it  or  by  some  destructive  disease — tubercular,  syphilitic  or 
malignant. 

In  all  cases  of  this  kind  nothing  has  so  much  diminished  the  risk  of  pneumonia  as  the  intro- 
duction of  the  practice  of  nasal  feeding. 

Aspiration-imetimonia.  — Aspiration-pneumonia  forms  another  group  of  cases  closelj-  allied 
to  the  preceding,  from  which  it  differs  chiefly  in  the  fact  that  the  particles  introduced  are  not 
so  gross  as  in  the  former  instance,  but  such  as  are  more  likely  to  be  carried  readily  by  the  air. 

Under  this  head  are  commonly  included  those  cases  in  which  disseminated  inflammation  of 
the  lung  has  followed  the  sucking  into  the  small  air-tubes  of  discharges  of  various  kinds  derived 
from  lesions  in  the  larynx,  or  in  some  of  the  larger  air-tubes,  as  in  tubercular  or  malignant 
disease,  or  from  a  disintegrating  bronchial  gland  which  has  discharged  into  the  air-tubes. 

Aspiration-pneumonia  is  interesting  because  it  is  capable  of  experimental  study.  By 
varying  the  substances  aspirated,  from  inert  powders  to  actively  infective  substances,  every  form 
of  lobular  pneumonia  can  be  studied,  from  simple  inflammatory  lesions  up  to  the  most  intense 
forms  which  end  in  abscess  or  gangi'ene. 

All  these  different  forms  of  lobular  pneumonia  may  occur  in  the  adult  as 
well  as  in  the  child,  and  indeed  are  commoner  in  the  adult  because  the  causes 
which  excite  them  are  commoner  in  them.    They  are  all  ordinarily  included 
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under  the  term  broncho-pneumonia,  and  in  a  pathogenic  sense  this  is  generally 
speaking,  correct,  because  the  inflammations  are  in  the  great  majority  ot  cases  due 
to  some  irritant  introduced  through  the  bronchi  or  air-tubes. 

When  the  term  broncho-pneumonia  is  used  at  the  bedside  as  the  diagnosis  of 
a  disease,  it  is  ordinarily  taken  to  mean  that  the  case  is  one  of  acutp.  inflam- 
mation of  the  lung  in  a  little  child,  which  is  not  of  the  lobar  form.  Certainly 
some  distinctive  term  is  required  to  denote  this  clinical  group  of  cases,  and  it 
would  be  well  if  the  term  broncho-pneumonia  could  be  restricted  to  that  use, 
and  the  terms  lobular,  patchy  or  disseminated  pneumonia  used  as  the  general 
descriptive  term  for  the  pathological  lesion. 

The  ordinary  broncho-pneumonia  of  children  is  usually  described  as  following 
bronchitis,  or  as  occurring  in  the  course  of  those  infective  diseases  which  are  so 
liable  to  be  complicated  with  bronchitis,  e.g.,  measles,  whooping-cough,  diphtheria, 
typhoid  fever,  etc.  But  it  arises  also  spontaneously,  and  that  not  infrequently, 
in  cases  in  which  there  has  been  no  antecedent  bronchitis  at  all. 

The  broncho-pneumonia  of  little  children  therefore  falls  into  two  groups, 
according  as  it  has  been  preceded  by  bronchitis  or  not,  and  these  two  groups  may 
be  called  primary  or  idiopathic,  and  secondary  respectively. 

It  would  be  well  to  call  piimary  broncho-pneumonia  idiopathic,  i.e.,  arising  spontaneously, 
because  some  writers,  especially  of  the  French  school,  apply  the  term  primary  to  those  cases 
which  follow  simple  or  primary  bronchitis,  and  secondary  to  those  which  follow  the  secondary 
bronchitis  which  develops  in  the  course  of  the  infective  diseases. 

The  following  tabular  arrangement  will  make  the  subject  clearer  :— 

Lobular  Pneumonia.— 1.  Embolic  or  metastatic  pneumonia. 

2.  Deglutition-pneumonia  {vagus-pneumonia). 

3.  Aspiration-pneumonia. 

4.  Broncho-pneumonia. 

(a)  Secondary,      i.  to  bronchitis 

ii.  to  specific  fevers. 

(&)  Primary  or  idiopathic  {i.e.,  arising  spontane- 
ously without  antecedent  bronchitis  or  other 
illness). 
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42.  THE  BRONCHO-PNEUMONIA  OF 
LITTLE  CHILDREN. 

THE  PATHOLOGICAL  LESIONS.— Broncho-pneumonia  has  been 
experimentally  studied  by  introducing  various  irritating  substances  into  the  air- 
tubes  of  animals,  either  by  direct  injection  or  by  causing  the  animals  to  inhale 
contaminated  air.  The  substances  chosen  have  been  either  chemical  irritants  or 
fluids  containing  various  pathogenic  or  pvitrefactive  organisms.  The  results  have 
in  either  case  been  much  the  same,  and  differed  only  in  degree  according  to 
the  intensity  of  the  irritation. 

The  greater  part  of  the  substances  so  introduced  are  deposited  upon  the  walls  of  the  large  air- 
tubes,  where  they  produce  ordinary  bronchitis.  In  the  course  of  time,  however,  they  reach  the 
alveoli  and  excite  inflammation  there. 

In  the  alveoli,  the  first  effect  of  the  irritation  is  an  active  congestion,  which  is  followed  by 
exudation  into  the  vesicles,  sometimes  serous,  sometimes  fibrinous,  and  sometimes  more  or  less 
hsemorrhagic  according  to  the  intensity  of  the  inflammation.  The  aff'ected  alveoli  become  filled 
with  epithelial  or  catarrhal  cells  and  leucocytes,  both  of  which  may  contain  some  of  the  inhaled 
substance.  The  large  epithelial  cells  are  derived  from  the  vesicular  epithelium,  which  is  at  once 
shed  and  sometimes  detached  in  shreds  ;  the  white  cells  are  derived  from  the  blood  vessels 
and  the  exudation  may  contain  a  good  many  red  cells.  The  cells  are  for  the  most  part 
fatty,  granular  and  opaque.  In  some  of  the  alveoli  the  exudation  may  be  fibrinous,  and  thus 
the  consolidation  closely  resemble  microscopically  that  met  with  in  croupous  pneumonia. 

The  patches  of  consolidation  thus  produced  may  be  veiy  small,  and  are  then  spoken  of  as 
acute  miliary  broncJio-pneummiia.  In  most  cases  they  are  of  somewhat  larger  size,  and  in  the 
ordinary  form  affect  the  groups  of  vesicles  which  constitute  a  lobule.  If  these  lobular  consolida- 
tions be  closely  aggregated  or  of  large  size,  as  they  sometimes  are,  the  resemblance  to  lobular 
pneumonia  may  become  very  close.  These  are  also  the  lesions  of  what  has  been  called  vagus 
pneumonia,  i.e.,  pneumonia  following  section  of  the  vagi. 

The  result  of  the  inhalation  depends  upon  the  nature  and  amount  of  the  substance  inhaled. 
If  the  substance  be  not  large  in  amount  and  not  very  irritating,  small  miliary  patches  are  the 
result ;  if  the  amount  be  larger  or  the  substance  contain  infective  organisms,  the  inflammation 
is  more  intense,  produces  larger  patches,  and  may,  under  certain  circumstances,  run  on  into 
suppuration  or  gangrene ;  or  if,  for  instance,  the  tubercle  bacillus  be  present,  acute  or  sub- 
acute tuberculosis  wUl  be  excited. 

In  children  with  broncho-pneumonia  the  lesions  are  much  the  same  as  those 
which  have  been  produced  experimentally  in  animals. 

A.  Secondary  Broncho-pneumonia. — Where  the  broncho-pneumonia  has 
been  preceded  by  bronchitis,  the  alveoli  may  become  involved  in  two  ways — 
by  the  inflammation  spreading  either  along  the  bronchial  tubes  to  the  alveoli  or 
directly  through  the  bronchial  walls  to  the  alveoli  adjacent. 

Usually  where  there  is  much  bronchitis  the  sequence  of  events  is  this :  the 
smaller  tubes  become  plugged  with  secretion;  the  alveoli  corresponding  with 
them  lose  the  air  they  contain  and  become  collapsed ;  the  collapsed  vesicles 
subsequently  become  inflamed  either  by  direct  extension  of  the  inflammation  to 
them  or  as  the  result  of  the  aspiration  of  the  secretions. 

It  is  this  form  which,  in  clinical  medicine,  is  usually  understood  by  the  term 
broncho-pneumonia,  i.e.,  local  patches  of  acute  consolidation  disseminated  irregu- 
larly through  the  lung  resulting  from  antecedent  bronchitis, 
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In  the  gi-eat  majority  of  cases  (82  per  cent.,  Holt)  the  patches  are  u-regularly 
distributed  through  the  whole  of  both  lungs,  but  usually  ni  greater  abundance 
in  the  lower  lobes  posteriorly.  It  is  rare  for  the  anterior  parts  of  the  lung  alone 
to  be  affected,  and  then  the  consolidation  appears  to  be  most  frequent  in  the 
right  apex. 

In  the  lung  from  a  case  of  this  kind,  the  bronchial  tubes  present  the  ordinary 
lesions  of  bronchitis  and  contain  much  mucopurulent  secretion,  which  may  be 
squeezed  out  in  drops  or  worm-like  threads.  The  smaller  tubes  are  often  so 
completely  filled  with  secretion,  that  on  section  they  look  like  small  abscesses, 
and  it  is  this  condition  which  has  been  described  under  the  name  "  Vacuoles 
Pulmonaires."  In  some  cases  microscopical  examination  shows  that  these  small 
collections  of  pus  are  really  abscesses,  i.e.,  that  there  has  been  a  distinctive 
suppurative  process  involving  the  bronchial  wall  and  spreading  through  them 
to  the  alveoli  beyond  {rf.  Bronchiectasis,  p.  187). 

The  lung  itself  is  mottled  in  colour ;  the  result  of  being  in  parts  collapsed,  in 
parts  emphysematous,  and  in  parts  consolidated.  The  collapsed  parts  are  bluish- 
brown  or  mahogany-coloured,  somewhat  depressed  below  the  surface  and  airless ; 
they  may  be  isolated  in  small  patches,  or  involve  a  considerable  portion  of  the 
lobe.  The  emphysematous  parts  are  bright  red  and  crepitant.  The  consolidated 
parts  reddish  or  yellowish  gray ;  somewhat  prominent  above  the  surface,  airless, 
and  more  or  less  dry  on  section. 


Fig.  82. 

Section  of  recent  broncho-pneumonia,  a,  alveolar  septum  with  distended  vessels  ;  h,  epithelial 
plates  detached,  partly  nucleated,  partly  non-nucleated  ;  c,  do.,  containing  granules  ;  some 
surrounding  nuclei  {d) ;  e,  small  epithelial  cells  detached,  with  visible  nucleus  and  slightly 
altered  })rotoi)lasm  ;  /,  swollen  granular  epithelial  cells,  with  nucleus  concealed  ;  g,  colourless 
blood-cells.    (Ziegler,  Fath.  Anat.) 

The  affection  appears  in  most  cases  to  develop  in  the  following  way : — The 
catarrh  spreads  from  the  larger  tubes  to  the  capillary  bronchi,  and  these  become 
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plugged  with  the  secretion  ;  the  aii-  in  the  corresponding  alveoli  is  absorbed,  and 
the  parts  collapse.  Such  a  collapsed  portion  is  reddish  in  colour,  depressed 
below  the  surface,  and  airless,  but  as  long  as  it  is  only  collapsed  it  can  be  easily 
blown  out  again.  Soon  inflammation  develops  in  the  collapsed  portion,  the 
epithelial  cells  are  shed,  white  blood  cells  emigrate,  and  more  or  less  of  exudation 
occurs  from  the  vessels.  The  inflammatory  products  are  of  a  catarrhal  type, 
that  is  to  say,  the  epithelial  cells  predominate  over  the  white  blood-cells  and  the 
exudation  is  serous ;  hence  the  name,  catarrhal  or  desquamative  pneumonia,  by 
which  the  affection  is  often  described.  Not  infrequently,  however,  the  inflamma- 
tion is  of  a  more  active  character ;  the  white  blood-cells  are  more  numerous,  red 


Fig.  83. 

Miliaiy  patch  of  broncho-pneumonia,  in- 
volving a  iine  bronchiole,  and  the 
adjacent  alveoli.  Preparatioii  from  a 
dog's  lung.  Some  of  the  cells  contain 
granules  of  the  substance  inhaled,  by 
which  the  inflammation  was  provoked. 
(Ziegler,  Path.  Anat.) 


Fig.  84.  , 

Section  of  a  bronchus  and  adjacent  alveoli  from  a  case 
of  acute  bronchitis  with  broncho-^jneumonia. 
The  infiltration  with  small  cells  of  the  deeper 
bronchial  and  peribronchial  tissues  is  well  sho^vn. 
The  inflammation  has  spread  through  to  the 
adjacent  alveoli,  which  are  full  of'cells. 


blood-cells  as  well  as  fibrinous  exudation  are  present,  so  that  in  some  of  the 
alveoli  is  found  a  consolidation  which  does  not  differ  in  any  material  respect  from 
that  found  in  croupous  pneumonia.  ^ 

The  inflammation  is  rarely  confined  to  a  single  infundibulum  or  group  of 
alveoli,  i.e.,  it  is  rarely  miliary,  but  usually  leads  to  a  consolidation  of  larger  size 
and  is  called  lobular.  By  the  confluence  of  many  such  lobules  the  greater  part 
or  even  the  whole  of  a  lobe  may  be  involved,  and  in  this  respect,  again,  catarrhal 
pneumonia  may  come  to  resemble  croupous  pneumonia,  but  as  a  rule  in  such 
cases  the  section  of  the  consolidation  has  a  more  gray  or  reddish-gray  colour ;  the 
characteristic  granulation  of  croupous  pneumonia  is  absent,  and  the  consolidation 
is  not  so  uniform,  that  is  to  say,  it  is  made  up  of  patches  of  consolidation  with 
portions  of  collapsed  and  congested  lung' between  them. 
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Where  the  bronchitis  is  severe  and  the  deeper  bronchial  tissue  much  involved, 
the  inflammation  may  spread  directly  through  the  walls  to  the  alveoli  adjacent, 
producing  patches  of  peribronchial  rather  than  lobular  inflammation. 

Owing  to  the  infiltration  of  the  bronchial  walls  bronchiectasis  often  occurs  in 
an  acute  form;  the  dilatation  is  sometimes  cylindrical,  that  is  to  say,  involves 
some  length  of  the  bronchial  tube  more  or  less  uniformly,  and  at  other  times  it  is 
patchy  and  the  dilatation  described  as  moniliform. 

The  bronchial  glands  are  frequently  enlarged ;  but  this  occurs  generally  in 
persons  who  have  been  subject  to  prolonged  bronchitis,  to  which  it  is  probably  to 
be  referred  rather  than  to  the  broncho-pneumonia. 

B.  In  Primary  Broncho-pneumonia,  that  is  to  say,  in  cases  where  the 
broncho-pneumonia  has  not  been  preceded  by  bronchitis,  the  alveolar  lesions 
are  as  a  rule  of  a  more  acute  inflammatory  character,  and  resemble  closely  those 
of  croupous  pneumonia,  from  which  they  diflfer  chiefly  in  extent  only,  the 
inflammation  being  lobular  and  not  lobar. 

RESULTS  OF  BRONCHO-PNEUMONIA.— In  the  acute  cases 
resolution  is  the  rule,  and  recovery  becomes  complete.  The  intra-alveolar 
products  liquefy,  the  cells  undergo  fatty  degeneration,  and  the  products  are 
either  expectorated  or  absorbed,  the  alveolar  epithelium  and  the  bronchiolar 
epithelium  are  regenerated,  and  in  time  the  aflfected  parts  are  restored  to  the 
normal. 

In  the  primary  broncho-pneumonias,  resolution  is  almost  as  rapid  as  it  is  in 
the  case  of  true  pneumonia,  but  in  the  secondary  broncho-pneumonia  recovery 
is  delayed  by  the  presence  of  bronchitis  and  by  the  changes  which  have  been 
excited  in  the  larger  air-tubes. 

In  all  severe  cases  the  interstitial  tissue  is  more  or  less  involved,  and  this  is 
especially  likely  to  occur  in  the  more  protracted  or  relapsing  cases.  The 
interstitial  infiltration  may  also  in  time  completely  disappear.  If  not,  more  or 
less  fibroid  induration  will  be  the  result. 

The  patches  of  induration  are  for  the  most  part  small,  and,  like  the  original 
inflammation,  irregularly  distributed  through  the  lung,  so  that  they  do  not  produce 
any  serious  interference  with  the  function  of  the  organ.  Where  the  inflamma- 
tion has  been  massive,  the  resulting  induration  may  be  considerable.  This  is 
especially  the  case  in  the  lower  lobe,  which  may  thus  be  converted,  in  the  whole 
or  great  part,  into  fibrous  tissue,  in  which  the  only  trace  of  lung  tissue  left  is 
found  in  the  saccular  bronchiectatic  cavities  with  which  it  is  riddled,  and  which 
give  it  its  resemblance  to  Gruyfere  cheese  (see  fig.  42). 

As  already  stated,  the  infection  which  causes  the  original  acute  inflammation 
is  very  often  a  mixed  one,  and,  if  septic  or  putrefactive  organisms  are  present, 
the  consolidation  may  suppurate  or  even  gangrene,  and  thus  a  destructive 
disease  of  the  lung  be  produced  which  may  end  in  death. 

Among  the  specific  organisms  which  seem  to  find  ain  especially  suitable  soil 
for  growth  in  the  lesions  of  broncho-pneumonia  is  the  tubercle  bacillus,  whether 
it  has  been  introduced  at  the  time  or  by  subsequent  infection.  At  any  rate  it  is 
not  at  all  rare  to  observe  the  lesions  of  phthisis  develop  after  what  was  apparently 
at  first  nothing  but  a  simple  broncho-pneumonia,  and  in  all  the  protracted  or 
relapsing  cases  it  is  this  question  which  is  sure  to  ai'ise,  namely,  whether  the 
duration  or  recurrence  of  the  disease  is  not  due  to  the  pi-esence  of  tubercle. 
None  of  these  lesions  last  described,  however,  have  anything  to  do  essentially  with 
broncho-pneumonia,  their  association  being  entirely  accidental. 
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Pleurisy,  though  not  unconunoii  when  the  inflammatory  patches  are  near  the 
surface  of  the  lung,  results  in  little  more  than  slight  exudation,  which  rapidly 
resolves,  and  at  the  most  leads  to  a  local  adhesion,  which  in  time  may  also 
disappear. 

Pleuritic  effusion  is  rare  with  broncho-pneumonia,  and,  when  it  occurs,  is 
likely  to  be  purulent,  as  would  be  expected  in  children. 

If  a  superficial  patch  f>f  consolidation  were  to  break  down,  it  might  perforate 
the  pleura  and  lead  tu  pneumothorax.  This  is  an  extremely  rare  complication, 
of  which  StefFen  records  two  instances  and  Pepper  one,  but  the  majority  of 
writers  content  themselves  with  simply  mentioning  the  possibility. 

Among  other  rare  complications  are  purulent  meningitis,  otitis  media,  noma, 
acute  endocarditis  or  pericarditis.  Such  lesions  are  accidental  associations,  the 
result  of  some  general  infection  to  which  the  broncho-pneumonia  itself  is  due. 
The  same  may  be  said  of  abscess  of  the  brain,  of  which  the  following  is  an 
instance. 

A  toy  of  8  who  had  been  subject  to  cough  for  two  years,  and  had  never  been  strong,  was 
attacked  with  broncho-pneumonia  of  the  right  base.  The  attack  was  of  no  great  severity,  but 
the  physical  signs  were  well  marked.  Three  weeks  later  the  child  was  seized  with  fits  on  the  left 
side  chiefly,  and  in  two  days  became  liemiplegic  on  that  side.  The  fits  recurred,  and  a  week 
later  double  optic  neuritis  was  found.  Ten  days  after  the  first  fit  the  child  became  comatose 
and  died.  At  the  autopsy  the  base  of  the  right  lung  was  found  collapsed  with  some  diffuse 
suppuration  in  it,  and  a  sloughing  partly  gangrenous  patch  in  its  centre.  The  central  part  of  the 
right  hemisphere  of  the  brain  was  occupied  by  a  large  recent  abscess. 

ETIOLOGY. — The  etiology  of  broncho-pneumonia  is  to  a  great  extent 
the  same  as  that  of  bronchitis. 

It  prevails  especially  in  cold,  damp,  changeable  weather,  i.e.,  chiefly  during 
the  winter  and  spring. 

All  conditions  of  debility  increase  the  liability.  Thus  it  is  common  in  the 
ill-fed,  ill-kept  children  of  the  poor,  in  those  who  have  been  weakened  by  long 
confinement  within  doors  or  to  bed,  and  in  those  who  are  the  subjects  of  con- 
stitutional diseases  such  as  rickets,  syphilis  or  tubercle. 

Undue  prevalence  of  broncho-pneumonia  is  often  explained  by  the  prevalence 
of  one  of  the  epidemic  infectious  diseases,  of  which  broncho-pneumonia  is 
the  common  complication,  such  as  measles,  whooping-cough,  influenza  or 
diphtheria. 

The  relative  frequency  of  Primary  and  Secondary  Broncho-pneumonia  is 
thus  stated  by  Holt : — 

Primary — i.e.,  without  previous  bronchial  afi^ctions, 
Secondary — 

1 .  To  bronchitis  of  larger  tubes, 

2.  To  some  infectious  disease — 

Measles,      .       .       .  . 

Whooping-cough,  

Diphtheria,  ...... 

Scarlet  fever,  ..... 

Influenza,  ...... 

Varicella,  ...... 

Erysipelas,  ...... 

Acute  ileo-colitis,  .... 


Sec.  42.1     BRONCHO-PNEUMONIA  OF  LITTLE  CHILDREN. 


337 


Broncho-pneumonia,  whether  primary  or  secondary,  is  met  with  chiefly  in  the 
early  years  of  childhood,  and  becomes  less  and  less  frequent  as  the  fourth  and 
fifth  year  approach,  and  is  quite  rare  after  that  age. 

Of  426  cases  (Holt) : 

53  per  cent,  occurred  during  the  1st  year. 
33      „  „  „       2nd  ,, 

11      „  .>       3rd  „ 

2      „  „  „       4th  „ 

1      „  5th  „ 

As  broncho-pneumonia  diminishes  in  frequency,  lobar  pneumonia. increases  in 
frequency,  so  that  the  two  vary  inversely. 

Statistics  showing  the  frequency  of  broncho-pneumonia  at  different  ages  in  children  and  its 
relation  to  lobar  pneumonia  at  the  same  ages  (Holt) : 

Broncho-pneumonia.  Lobar  pneumonia.  Proportion. 

Under  6  months,    .       .                73                             11  67  to  1 

From  6  to  12  months,    .                96                             29  3-3  to  1 

In  2nd  year,  ...                73-                            40  1-8  to  1 

In  3rd  year,  ...                19                          -23  "8  to  1 
In  4th  year,  ...                 0  6 

261  (75  per  cent.)         109  (25  per  cent.) 

At  St.  Bartholomew's  Hospital,  during  the  ten  years  from  1887  to  1896  inclusive,  there  were 
admitted  412  cases  of  broncho-pneumonia,  of  which  82  per  cent,  were  under  5,  and  11 under 
10  years  of  age.  At  the  same  time  there  were  admitted  1786  cases  of  croupous  pneumonia,  of 
which  14  per  cent,  were  under  5  and  16 '4  per  cent,  under  10  years  of  age. 

The  actual  numbers  of  cases  under  5  years  of  age  were — 

Croupous  pneumonia,  250,  with  a  mortality  of  7*2  per  cent. 
Broncho-pneumonia,    331,       ,,  ,,     37'5  ,, 

These  facts  raise  some  interesting  questions. 

1.  Why  is  it  that  bronchitis,  which  so  commonly  leads  to  broncho-pneumonia 
in  very  young  children,  is  so  much  less  likely  to  do  so  as  the  children  become 
older? 

2.  Why  is  it  that  acute  inflammation  of  the  lungs  in  little  children  tends  to 
take  the  lobular  or  broncho-pneumonic  form,  and  but  rarely  the  lobar  form  1 

It  can  hardly  be  said  that  children  are  less  susceptible  to  bronchitis  after 
the  age  of  four  years  than  before.  Yet  broncho-pneumonia  becomes  much  less 
frequent  after  that  age. 

Nor  does  it  seem  reasonable  to  assert,  if  lobar  pneumonia  be  due  to  a 
specific  infection,  that  children  under  four  are  less  susceptible  than  children  above 
that  age,  especially  as  the  pneumococcus  is  found  almost  as  frequently  in  the 
broncho-pneumonia  of  little  children  as  it  is  in  the  lobar  pneumonia  of  the  adult. 

If,  then,  the  common  inflammation  of  the  lung  in  little  children  is  of  the 
lobular  form,  and  in  the  older  child  as  in  the  adult  of  the  lobar  form,  it  seems 
probable  that  the  explanation  lies  not  in  a  diff'erence  of  cause,  but  in  the 
difference  of  age;  in  other  words,  that  the  form  inflammation  takes  in  the 
little  child  depends  upon  some  peculiarities  in  its  lungs,  as  compared  with 
the  adult.  The  question  then  arises  whether  there  are  such  peculiarities  in 
the  child's  lung  as  seem  adequate  to  explain  the  diff'erence. 

Now  the  respiratory  mechanism  in  children  presents  many  peculiarities. 
The  chest-walls  are  elastic  and  yielding  owing  to  the  incomplete  ossification  of 
the  ribs,  and  the  thorax  approaches  the  cylindrical  in  form  ;  the  type  of  respira- 
tion is  diaphragmatic  rather  tlian  costal,  and  remains  so  up  to  about  the  sixth  or 
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seventh  year ;  very  slight  causes  easily  produce  irregularities  of  respiration  and 
may  even  lead  to  local  defects  of  expansion  in  different  parts  of  the  lung. 

In  structure  also  the  lungs  of  children  present  many  notable  differences  from 
that  in  the  adult.  Thus  the  trachea  and  main  bronchi  in  the  young  child  are 
relatively  much  larger ;  the  other  bronchi  are  also  larger  and  occupy  greater 
relative  space ;  the  air-cells  are  smaller  and  occupy  less  relative  space  ;  the 
interstitial  tissue  of  the  lung  is  more  abundant;  the  epithelial  lining  of  the 
small  bronchi  and  alveoli  is  relatively  more  bulky,  the  cells  are  of  relatively 
larger  size,  and  they  respond  more  actively  to  slight  irritations,  under  which 
tliey  proliferate  readily  and  are  easily  shed. 

With  all  these  peculiarities  in  the  child's  lung,  it  can  hardly  be  a  matter 
of  surprise  if  inflammation  in  it  should  assume  a  peculiar  form. 

In  fact,  the  conclusion  to  which  these  considerations  lead,  and  which  I  do 
not  hesitate  to  adopt,  is  this,  that  the  same  exciting  cause — e.g.,  a  pathogenic 
organism  such  as  the  pneumococcus — which  in  the  adult  and  older  children  excites 
a  lobar  inflammation,  in  the  young  child  usually  causes  a  lobular  inflammation. 

If  this  be  so,  the  distinction  drawn  between  primary  or  idiopathic  broncho- 
pneumonia and  secondary  or  catarrhal  broncho-pneumonia  becomes  of  importance, 
both  on  pathological  and  clinical  grounds;  for  while  the  secondary  broncho- 
pneumonias stand,  as  is  generally  accepted,  in  close  relation  with  bronchitis,  the 
primary  broncho-pneumonias  stand  in  still  closer  relation  with  lobar  pneumonia, 
of  which  they  are  but  another  anatomical  form. 

I  propose  to  deal  first  with  secondary  broncho-pneumonia,  because  it  is  the 
generally  recognised  and  familiar  form,  and  that  upon  which  all  the  text-book 
descriptions  are  based.  I  shall  then  deal  with  primary  broncho-pneumonia, 
and  give  the  reasons  for  sepai'ating  the  two  forms. 


SECONDARY  BRONCHO-PNEUMONIA. 

Clinical  History. — The  child  will  have  been  suffering,  as  a  rule,  from  evident 
bronchitis  prior  to  the  attack,  and  will  present  the  ordinary  symptoms  and  signs 
of  that  affection.  Possibly  even  extensive  collapse  may  have  previously 
developed  at  the  base  of  the  lungs  posteriorly,  sufficient  to  yield  an  impaired 
percussion  note. 

The  onset  of  the  broncho-pneiimonia  is  usually  indicated  by  general  aggrava- 
tion of  symptoms,  by  further  rise  in  the  temperature,  by  acceleration  of  the 
pulse-  and  respiration-rate,  by  an  increase  in  the  dyspnoea,  by  the  cough  becom- 
ing less  paroxysmal  and  more  painful,  and,  possibly,  by  the  occurrence  of  delirium 
if  there  has  been  none  before. 

General  Condition. — At  this  stage  the  child  is  extremely  restless  owing  to 
the  fever  as  well  as  to  the  dyspnoea  and  cough.  It  tosses  itself  about  from  side 
to  side,  and  if  it  fall  asleep  it  is  but  for  a  minute  or  two  at  a  time.  It  often 
cannot  lie  down,  but  has  to  be  propped  up  with  pillows. 

The  expression  is  anxious  and  distiessfiil,  the  cheeks  are  flushed,  the  eyes 
suffused,  the  alte  nasi  dilating,  the  dyspnoea  considerable,  and  the  respirations 
rapid  and  panting,  and  in  infants  often  irregular. 

Physical  Signs. — The  physical  signs  are  those  of  bronchitis,  and  are 
present  on  both  sides  of  the  chest,  though  probably  more  marked  on  one  side 
than  the  other. 

In  infants,  the  upper  parts  of  the  thorax  are  prominent,  and  the  lower  some- 
what contracted.  Inspiratory  recession  is  generally  present  to  some  extent,  and 
in  rickety  infants  may  be  extreme,  especially  at  the  lower  part  of  the  thorax. 
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The  percussion  note  is  usually  hyperresonant  everywhere,  except,  it  may  be, 
at  the  bases  behind.  Rhonchus,  sibilus  and  crepitation  are  heard  more  or  less 
over  both  sides. 

In  all  these  signs  there  is  nothing  characteristic  or  different  from  what  is  met 
with  in  bronchitis,  for  the  patches  of  consolidation  are  as  a  rule  small,  and  so 
surrounded  by  emphysematous  lung  that  they  give  rise  to  no  alteration  in  the 
percussion  note,  while  bronchial  breathing  and  bronchophony,  when  present,  are 
often  masked  by  the  rhonchus  and  sibilus. 

Even  when  the  consolidation  is  extensive  enough  to  produce  impaired  per- 
cussion, bronchophony  and  bronchial  breathing  may  be  absent  owing  to  the 
plugging  of  the  tubes  with  secretion. 

But,  on  the  other  hand,  it  sometimes  happens  that  even  when  the  consolidation 
cannot  be  made  out  by  percussion,  bronchophony  and  bronchial  breathing  maybe 
heard  distinctly  here  and  there,  and  the  crepitation  acquire  a  sharp,  clear,  ring- 
ing quality  which  is  very  characteristic. 

The  physical  signs  vary  greatly  from  time  to  time,  and  that  within  very  short 
periods.  Ehonchus,  sibilus  and  crepitation  vary,  of  course,  as  they  do  in  bronchitis ; 
even  bronchial  breathing  and  bronchophony  may  come  and  go,  and  dulness, 
which  may  be  present  one  day,  may  not  be  detected  the  next. 

Collapse,  when  associated  with  patches  of  consolidation,  may  greatly  increase 
the  extent  of  dulness  at  the  time,  and  with  the  exaggerated  voice  and  breath 
sounds  may  give  all  the  signs  of  an  extensive  or  lobar  pneumonia.  If  in  such  a 
case  the  dulness  suddenly  or  very  rapidly  disappear,  this  can  only  be  due  to  the 
disappearance  of  the  collapse,  the  vesicles  having  become  expanded  again  and 
filled  with  air,  thus  masking,  as  at  other  times,  the  patches  of  consolidation  which 
they  surround. 

This  change  in  the  percussion  I  have  seen  several  times  at  the  base,  and  in  the  most  marked 
case  of  the  kind  I  have  met  with,  the  whole  of  one  side  posteriorly  was  dull  at  the  time  of  ex- 
amination ;  yet  within  twenty-fouv  hours  the  dulness  had  completely  disappeared,  although  the 
evidences  of  consolidation  still  persisted  in  patches. 

I  have  seen  collapse  cause  displacement  of  the  heart.  This  occurred  in  a  child  vfith  extensive 
collapse  on  the  left  base.  The  heart's  apex  was  felt  half-an-inch  outside  the  left  nipple-;  it 
receded  into  its  normal  place  as  the  collapse  passed  off.    {Cf.  also  plastic-bronchitis,  p.  iSK) 

When  consolidation  develops,  it  is  stated  not  to  become  evident  to  physical  exainination 
until  three  to  eight  days  after  the  commencement  of  the  attack,  but  this  is  an  assertion  which  it 
is  obviously  even  more  difficult  to  prove  in  broncho -pneumonia  than  in  croupous  pneumonia. 

The  younger  the  child  the  more  difficult  it  is  to  depend  upon  the  physical 
signs  alone  for  diagnosis. 

Respiratorij  System.— l^he  respirations  are  short,  panting  and  very  rapid,  run- 
ning up  to  60,  80,  or  even  100  in  the  minute  ;  their  rapidity  increases  as  a  rule  as 
the  disease  progresses.  They  are  often  irregular,  but  in  small  children  the  regular 
rhythm  of  breathing  is  easily  disturbed  from  very  slight  causes.  Irregularity  of 
breathing,  therefore,  in  the  early  stages  is  of  little  significance.  In  the  later 
stages,  when  the  respirations  have  become  less  energetic  and  more  shallow,  they 
are  often  irregular,  and  may  even  be  suspended  for  a  few  seconds  at  a  time. 
Irregularity  of  this  kind  is  a  bad  sign,  for  it  is  often  only  a  form  of  Cheyne-Stokes 
breathing,  and  indicates  failure  of  the  respiratory  centres  or  of  the  heart. 

The  dyspnoea  is  usually  out  of  all  proportion  to  the  physical  signs.  It  is  liable 
to  exacerbations  at  night  and  in  the  morning.  It  may  be  paroxysmal,  the  paroxysms 
being  generally  produced  by  the  accumulation  of  secretion  in  the  tubes,  but  they 
are  occasionally  of  laryngeal  origin  and  due  to  laryngeal  catarrh  or  spasm. 

The  cough  is  short,  hard  and  hacking,  very  frequent  and  often  painful,  but 
less  paroxysmal  and  violent  than  in  bronchitis. 
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Expectoration  is  rare  in  children,  for  the  secretion,  if  coughed  up,  is  swallowed. 
If  there  be  any  sputum  it  is  bronchitic  in  character,  and  may  be  streaked  with 
blood  or  even  rusty. 

A  little  child,  three  years  of  age,  was  under  treatment  for  broncho-pneumonia.  The  cough 
was  troublesome  and  attended  with  expectoration.  Whooping-cough  was  suspected  on  this 
account,  and  a  few  days  later  the  characteristic  cough  appeared. 

If  the  cough  be  paroxysmal  and  end  with  vomiting,  the  possibility  of  whoop- 
ing-cough must  not  be  overlooked,  for  with  the  onset  of  broncho-pneumonia  the 
characteristic  paroxysms  usually  diminish  and  the  whoop  disappears,  to  return 
when  convalescence  is  established.  It  not  unfrequently  happens,  when  the  cause 
of  the  attack  has  been  obscure,  that  it  is  made  evident  by  the  occurrence  of  the 
whoop  during  convalescence,  without  there  having  been  anything  previously  to 
suggest  that  affection. 

Girculatorij  System. — The  pulse  is  extremely  rapid,  and  often  reaches  140  or  150; 
it  may  even  run  up  to  200  and  be  almost  uncountable.  The  pulse-respiration  ratio 
may  be  as  1  to  1'5  or  2,  but  this  may  occur  in  children  with  bronchitis  as  well  as 
with  lobar-  and  broncho-pneumonia ;  so  that  too  much  stress  must  not  be  laid 
upon  it  in  the  diagnosis  between  these  affections.  The  pulse,  however,  often 
remains  high  in  broncho-pneumonia  after  the  temperature  has  fallen,  while  in 
croupous  pneumonia  the  fall  in  the  pulse  rate  at  the  time  of  the  crisis  is  almost 
constant,  and  may  be  the  fii'st  indication  of  the  coming  of  the  crisis. 

If  the  pulse  beats  become  indistinct  and  running,  and  still  more  if  they  become 
irregular,  the  prognosis  is  bad.  During  convalescence,  however,  an  intermittent 
pulse  is  often  observed  in  young  children  after  broncho-pneumonia,  as  after  any 
other  severe  illness;  it  suggests  the  need  of  care,  but  indicates  no  special  danger. 

The  sounds  of  the  heart  are  weak,  short  and  flapping,  and  its  action  irregular, 
but,  as  with  the  respirations,  irregularity  has  not  so  great  a  significance  in  young 
children  as  in  the  adult. 

Dilatation  of  the  right  side  of  the  heart  is  frequent  in  severe  cases. 

General  dilatation  of  the  heart  may  be  found  during  convalescence,  when  the 
lung  symptoms  have  disappeared,  as  in  convalescence  from  other  severe  diseases. 
It  is  often  present  without  obvious  cardiac  symptoms,  and  may  be  discovered  only 
on  physical  examination.  It  is  associated  with  general  feebleness  and  anaemia, 
and  is  easily  increased  or  produced  by  exertion.  It  is  not  specially  important, 
but  indicates  the  need  of  care  and  rest. 

Cutaneous  System. — The  skin  is  usually  moist  and  sweating.  It  feels  warm, 
though  rarely  as  pungently  hot  as  in  lobar  pneumonia.  During  the  course  of 
the  disease  transient  sweatings,  like  transient  flushings,  are  not  uncommon,  but 
towards  the  end,  when  cyanosis  is  extreme,  the  body  may  be  bathed  in  a  cold 
clammy  sweat,  which  is  of  bad  omen. 

Herpes  is  almost  unknown,  but  excoriations  often  develop  round  the  mouth 
and  nose,  and  ecthymatous  spots  are  not  uncommon  on  the  body. 

Specific  rashes  should  always  be  looked  for.  The  most  frequent  to  be  found 
is,  of  course,  that  of  measles,  in  which  affection  bronchitis  and  broncho-pneumonia 
may  sometimes  develop  at  the  very  commencement,  and  long  precede  the 
appearance  of  the  rash. 

With  the  development  of  broncho-pneumonia,  or  of  any  other  acute  disease, 
the  specific  rashes  tend  to  fade  greatly,  a  fact  which  accounts  for  the  popular 
explanation  that  the  complication  is  due  to  the  rash  having  struck  inwards. 

The  Temperature.— The  fever  is  of  a  remittent  or  hectic  type,  and  presents  very 
irregular  variations.  Though  it  may  reach  a  considerable  height  every  day,  even 
104°  or  105°,  it  does  not  remain  at  so  high  a  level  for  long,  perhaps  not  for  more 
than  an  hour  or  two,  and  falls  then  to  100°  or  101°,  to  rise  again  the  next  day.  ' 
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The  temperature  is  usually  at  its  maximum  in  the  evening,  but  the  highest 
point  may  be  reached  at  any  time  of  the  day  or  night.  In  this  respect  great 
differences  exist  between  different  cases,  and,  indeed,  in  the  same  case  at 
different  times  (see  charts,  pp.  347  to  352). 

As  a  rule,  the  more  persistently  high  the  temperature  remains,  the  more 
extensive  is  the  lung  mischief  likely  to  prove,  and  the  more  severe  the  case. 
High  fever  is  especially  liable  to  occur  in  the  broncho-pneumonia  of  measles. 

In  fatal  cases  the  temperature  may  run  up  to  a  great  height  just  before 
death,  even  to  107°  or  108°,  but  it  may  also  fall  rapidly,  even  to  a  point  much 
below  the  normal. 

The  fever  lasts  rarely  less  than  fourteen  days  and  ends  by  lysis. 

As  broncho-pneumonia  is  especially  prone  to  relapse,  the  disease  may  in  this 
way  be  greatly  protracted  even  over  many  weeks,  and  the  occurrence  of  relapse 
is  indicated  by  the  retvirn  of  fever,  but  the  relapses  are  often  of  shorter  duration 
than  the  original  attack,  though  they  may  recur  very  frequently. 

Digestive  System. — The  appetite  is  impaired  or  completely  lost,  and  thirst  is 
considerable.  Vomiting  is  a  common  symptom,  but  often  due  only  to  the  cough- 
ing. Food  is  frequently  refused,  especially  when  swallowing  increases  the 
dyspnoea  and  cough,  as  it  often  does ;  and  infants  may  decline  the  breast  because 
of  the  difficulty  in  breathing  whilst  sucking.  These  difficulties  in  little  children 
may  necessitate  nasal  feeding. 

The  tongue  is  usually  moist,  but  it  may  in  bad  cases  be  dry  and  cracked,  and 
the  mouth  be  covered  with  sordes.  In  infants  thrush,  and  in  older  children 
aphthous  stomatitis  is  likely  to  develop. 

Diarrhoea  is  frequent ;  it  has  been  attributed,  as  in  bronchitis,  to  the  swallow- 
ing of  the  expectoration,  and  the  irritation  caused  by  its  decomposition  in  the 
intestines ;  but  it  may  be  an  early  symptom,  and  produced  by  the  same  chill 
which  excited  the  bronchitis,  i.e.,  the  chill  may  cause  acute  catarrh  of  the 
stomach  and  intestines,  as  well  as  of  the  bronchi. 

Urinary  System. — The  urine  presents  no  special  characters.  It  sometimes 
contains  a  little  albumen,  but  this  is,  in  most  cases,  due  to  the  fever,  or,  where 
there  is  much  cyanosis,  to  the  obstruction  to  the  circulation  through  the  lungs. 

Acute  nephritis  has  been  described,  but  it  is  very  unusual,  and  probably  an 
entirely  accidental  complication. 

Nervous  System. — The  nervous  symptoms  are  rarely  so  marked  as  in  croupous 
pneumonia,  and  the  confusion  wdth  meningitis  is  less  likely  to  arise.  A  little 
delirium  is  common  enough,  but  it  is  not  often  extreme  {cf.  primary  broncho- 
pneumonia). Fits  occur  frequently  at  the  onset,  but  rarely  during  the  course  of 
the  disease.  Towards  the  end,  when  the  cyanosis  is  extreme,  they  may  recur, 
and  are  then  usually  the  precursors  of  death. 

Access. — The  access  of  the  affection  varies  somewhat  in  different  cases. 
With  amte  bronchitis,  broncho-pneumonia  often  sets  in  suddenly,  especially  in 
weakly,  feeble  children,  so  that  the  two  affections  appear  almost  to  begin 
together.  In  subacute  and  chronic  bronchitis,  it  appears  later.  In  measles  it 
usually  follows  the  eruption  and  develops  in  the  second  week,  but  it  may  precede 
the  rash.  In  whooping-cough,  it  is  most  likely  to  arise  during  the  paroxysmal 
stage,  but  the  liability  continues  throughout  the  disease,  and  long  into  con- 
valescence. In  dijihtheria,  it  develops  when  the  obstruction  is  at  its  worst ; 
where  tracheotomy  has  been  performed,  the  risk  continues  for  two  or  three  weeks 
at  least  after  the  operation. 

The  onset  is  sometimes  marked  by  an  attack  of  laryngismus  stridulus,  and 
when  laryngismus  stridulus  proves  fatal  after  the  spasm  is  past,  the  result  is  not 
uncommonly  due  to  the  bronchitis  and  broncho-pneumonia  it  has  led  to. 
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Duration. — The  duration  is  rarely  less  than  a  fortnight,  and  may  be  very 


much  longer. 


Thus  in  66  "6  per  oent.^  the  duration  was  between  seven  and  twenty-one  days,  and  only  in 
il'5  per  cent,  less  than  seven  days,  while  in  21  "9  per  cent,  the  illness  lasted  for  more  than 
twenty-one  days. 

I  liave  met  with  several  cases  of  iive  to  eight  weeks'  duration,  and  in  one  or  two  instances 
the  Oluess  lasted  for  three  months  or  more.^ 

As  the  disease  runs  its  course,  the  children  rapidly  lose  flesh  and  strength, 
become  very  pallid  and  flabby,  and  look  extremely  ill.  The  marasmus  often 
lasts  long  after  the  fever  is  past,  and  may  be  one  of  the  most  troublesome  com- 
plications during  convalescence. 

Prognosis  and  mortality. — The  general  prognosis  is  bad,  for  the  rate  of 
mortality  is  high. 

Thus,  as  the  result  of  many  collated  statistics,  Jiirgensen  places  the  average  mortality  at  48 
per  cent,  and  Ziemssen  at  52  per  cent. 

Of  412  cases  at  St.  Bartholomew's  Hospital  the  average  mortality  was  33 '4  per  cent.;  for 
male  32 '6  per  cent,  and  for  female  35 '2  per  cent. 

The  general  prognosis  is  greatly  modified  by  age. 

Thus  under  1  year  the  mortality  is  placed  at    50  per  cent.    Ziemssen.    66   per  cent.  Holt. 


2  ,,  >>       1-40  I 

4  ,,  ,,  „  25       „  ,,  16 

In  most  statistics  allowance  must  be  made  for  the  sources  from  which  the 
cases  are  drawn ;  for  in  hospitals  the  patients  consist  for  the  most  part  of  the 
under-fed  weakly  children  of  the  poor,  and  just  as  the  children  of  the  well-to-do 
are  less  liable  to  broncho-pneumonia,  so  are  they  also  less  hkely  to  die  from  it. 

Something  also  depends  upon  the  sanitary  conditions  under  which  the 
children  are  placed.  Thus  the  presence  of  broncho-pneumonia  varies  greatly 
in  different  infant-institutions,  just  as  ophthalmia  does,  and  therefore  depends 
obviously  to  some  extent  upon  preventible  causes. 

In  all  cases  alike  much  depends  upon  the  muscular  power  of  the  child, 
inasmuch  as  death  results  more  from  the  failure  of  the  respiratory  muscles  than 
of  the  heart.  Thus  the  prognosis  is  least  favourable  where  the  child  is  weakly, 
ill-fed,  or  badly  nourished,  and  that  whether  too  thin  or  too  fat;  if  it  be  the 
subject  of  rickets,  syphilis,  or  tubercle  ;  or  if  it  be  suffering  from  some  previous 
disease  of  the  chest. 

■  The  prognosis,  again,  is  worse  when  the  broncho-pneumonia  develops  m  the 
course  of  some  exhausting  disease,  especially  one  of  the  infective  fevers,  for 
instance,  measles,  whooj)ing-cough  or  diphtheria. 

Bartels  states  that  broncho-pneumonia  in  the  course  of  measles  is  invariably  fatal  in 
children  under  twelve  months  of  age  ;  and  that  of  the  total  deaths  from  measles,  SO  per  cent, 
are  due  to  broncho-pneumonia. 

Table  showing  the  mortality  of  broncho -pneumonia  in  its  primaiy  and  secondary  forms  (Holt) : 

Primary,  49-4  per  cent. 

Secondary  to  bronchitis  of  larger  tubes,  .       .       .       65"5  ,, 

,,       to  measles  62'9 

,,       to  whooping-cough,       ....       81  "8  ,, 

to  ileo-colitis,  9^"'  ■> 

,,       to  scarlet  fever, 

to  diphtheria,     I      .    _       _       ^       _     iqq-q  _^ 
,,       to  varicella,        j  ' 

to  erysipelas,  J 
J,       to  influenza  J^o  "  >> 

1  Holt.  Of-  case  2,  j).  347. 
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In  any  given  case  the  gravity  may  be  measured  by  the  amount  of  bronchitis, 
the  extent  of  collapse  of  the  lung,  the  muscular  strength  of  the  patient,  and  the 
degree  of  cyanosis. 

Eapidity  of  the  pulse  and  respiration  is  not  of  the  same  importance  in  the 
child  as  it  is  in  the  adult,  but  irregularity  of  either  in  the  later  stages  is  of  grave 
omen,  while  Cheyne-Stokes  breathing,  if  it  develop,  is,  I  believe,  invariably  fatal. 

Marked  predominance  of  nervous  symptoms,  again,  is  unfavourable.  Their 
importance,  however,  varies,  according  as  they  ushered  in  the  attack  or  developed 
subsequently  in  the  course  of  it.  Thus,  fits  at  the  commencement  of  the  attack 
are  of  little  significance ;  during  the  course  they  are  rare,  but  serious ;  while  at  the 
end  they  are  of  grave  import,  and  if  associated  with  cyanosis  or  with  unconscious 
ness,  are  usiially  precursors  of  death. 

It  is  important  to  bear  in  mind,  in  any  bad  case  of  bronchitis  or  broncho- 
pneumonia, how  rapid  the  changes  in  the  condition  of  the  patient  may  be. 
Improvement  in  broncho-pneumonia  is  rarely  so  sudden  or  so  unexpected  as  it 
often  is  in  bronchitis,  but  changes  for  the  worse  may  occur  with  startling 
rapidity.  Yet  hope  should  never  be  abandoned,  for  it  is  astonishing  hov.- 
tenacious  of  life  children  are,  and  the  gloomiest  prognostications  are  often 
falsified  by  experience. 

Other  things  being  equal,  the  longer  the  case  lasts,  the  less  the  chance  of 
recovery,  but  even  in  the  most  protracted  cases  recovery  may  ultimately  be 
complete. 

Of  231  fatal  cases  collected  by  Holt : 

25    per  cent,  were  fatal  duiing  the  first  week. 
55 '5      ,,      between  the  7th  and  21st  day. 
andl9"5      ,,  „         21st  and  60th  day, 

I  have  seen  complete  recovery  take  place  after  three,  four,  and  even  five 
months'  continuous  illness. 

If  no  complications  arise,  convalescence,  though  it  may  be  greatly  protracted, 
is  often  in  the  end  complete.  Eecovery  is  in  all  cases  slow,  and  it  may  be 
months  before  the  child  has  regained  its  former  health.  During  this  tedious 
convalescence  the  child  is  ever  liable  to  a  recurrence  of  the  disease,  and  from 
mere  debility  is  a  bad  subject  for  any  of  the  common  ailments  of  children,  so 
that  many  are  carried  off  by  some  intercurrent  malady. 

When  once  perfectly  recovered  they  may  grow  up  quite  strong  and  enjoy  long 
and  active  lives. 

Diagnosis.  —  The  diagnosis  of  broncho-pneumonia  rarely  presents  any 
serious  difficulty.  The  three  diseases  from  which  the  diagnosis  has  chiefly  to  be 
made  are  bronchitis,  croupous  pneumonia,  and  tuberculosis. 

From  bronchitis,  the  diagnosis  is  clear  when  signs  of  consolidation  are  present. 
"When  they  are  not,  a  sudden  aggravation  of  symptoms  and  increase  of  fever 
mark,  as  a  rule,  the  onset  of  broncho-pneumonia.  At  the  time  of  examina- 
tion the  amount  of  bronchitis  may  obviously  be  insufficient  to  account  for  all  the 
symptoms,  for  it  often  happens  that  when  broncho-pneumonia  sets  in  the  signs 
of  bronchitis  become  less  marked. 

From  croupous  pneumonia,  the  secondary  broncho-pneumonia  is  distinguished 
by  its  more  gradual  onset  and  termination,  by  its  greater  duration  and  tendency 
to  relapse,  by  the  markedly  intermittent  character  of  the  fever,  and  by  the 
irregular  distribution  of  the  afl'ected  parts.  The  chief  difficulties  arise  when 
the  consolidation  is  extensive  or  there  is  much  collapse.  Where  the  physical 
signs  are  not  conclusive  the  course  of  the  case  will  usually  decide  its  nature. 

Tuberculosis  of  the  lung  may  excite  both  bronchitis  and  broncho-pneumonia. 


344 


DISEASES  OF  THE  ORGANS  OF  RESPIRATION.      [SeC.  42. 


The  question  then  is  not  whether  there  is  consolidation  or  not,  but  whether  the 
cause  of  the  lesions  is  tubercle. 

This  it  may  be  impossible  to  determine  except  by  the  course  of  the  case. 
Where  the  attack  is  greatly  prolonged  and  there  are  frequent  relapses,  the  presence 
of  tubercle  will  always  suggest  itself. 

From  pleuritic  effusion,  the  diagnosis,  if  not  to  be  made  by  the  physical  signs 
and  by  the  course  of  the  case,  may  be  assisted  by  an  exploratory  puncture  with 
the  needle,  but  this  question  is  not  likely  to  arise  except  where  there  is  marked 
dulness  at  the  base  behind. 

The  predominance  of  nervous  symptoms  may  suggest  the  diagnosis  of  menin- 
gitis, but  this  difficulty  is  not  so  likely  to  occur  as  in  croupous  pneumonia.  The 
diagnosis  is  usually  easily  determined  by  the  pulse-respiration  ratio ;  for  on  the 
one'hand  the  respirations,  though  they  may  be  somewhat  rapid  and  irregular  in 
meningitis,  rarely  present  the  perverted  ratio  to  the  pulse  which  is  the  rule  in 
pneumonia,  while  on  the  other  hand,  except  where  the  case  is  one  of  general  tuber- 
culosis, the  pulmonary  symptoms  in  meningitis  are  rarely  so  marked,  and  may 
be  entirely  absent.  In  infants  another  useful  point  in  diagnosis  is  the  condition 
of  the  fontanelle ;  in  a  healthy  child  it  is  moderately  tense ;  in  meningitis  pro- 
minent and  very  tense ;  in  broncho-pneumonia  and  illness  other  than  extracranial, 

depressed  and  retracted. 

Treatment.— Bacteriological  investigations  show  that  broncho-pneumonia 
is  most  frequently  associated  with,  and  caused  by,  organisms  which  are  extremely 
common  in  the  mouth. 

Thus  Marfan  showed  that  as  the  result  of  the  inoculation  of  saliva  in  127  cases,  a  pneumo- 
coccal infection  was  obtained  in  15-5  per  cent.,  streptococcal  in  5-5,  and  infection  with  tned- 
lander's  bacillus  in  4-5. 

This  leads  to  the  inference  that  the  source  of  infection  is  usually  the  mouth, 
and  suggests  a  common-sense  prophylactic  measure,  viz.,  a  careful  moidh-totlet  m 
all  young  children,  especially  when  suffering  from  any  epidemic  disease  like 
measles,  influenza,  etc. 

Much  may  be  done  by  proper  care  and  judicious  management  in  a  child 
already  suffering  from  bronchitis  to  prevent  the  collapse  of  the  lung,  which  is  the 
common  precursor  of  broncho-pneumonia.  The  child  should  not  be  a  lowed  to  lie 
long  in  one  position,  especially  on  the  back,  but  be  shi  ted  from  side  to  side,  or 
best  of  all,  if  an  infant,  be  carefully  nursed;  for  while  the  child  will  sleep  well 
on  the  lap  or  arm,  the  frequent  changes  of  position  which  the  fatigue  of  nursing 
necessitates  are  good  for  it.  A  crying  fit  now  and  then  is  the  best  thing  possible 
for  it  expands  the  lungs,  and  often,  by  exciting  a  fit  of  coughing,  gets  rid  of  much 
secretion  from  the  tubes,  but  children  when  seriously  ill  do  not  cry  much. 

The  chest  should  be  freely  poulticed  or  rubbed  with  some  counter-irritating 
liniment,  e.g.,  Lin.  Terebinth,  acet. ;  or  a  spongiopiline  or  cotton-wool  jacket  may 
be  used  sprinkled  with  spirits  of  camphor. 

When  broncho-pneumonia  has  developed  the  treatment  will  vary  somewhat 
with  the  amount  of  bronchitis  present,  with  the  height  of  the  fever,  and  with 
the  eeueral  condition  and  strength  of  the  patient.  . , 

The  fundamental  principles  which  underlie  the  choice  of  remedies  are  to  avoid 
depression  and  to  maintain  the  strength. 

The  strength  must  be  kept  up  by  feeding,  stimulants  and  tonics. 

The  food  should  vary  according  to  the  age  of  the  child,  but  shou  d  consist  ch  efly, 
if  not  entirelv  of  milk,  with  which  may  be  beuten  up  the  yolk  of  an  egg  or  tvNO. 

itir^\^l  are  generally  necessary  i'n  bad  cases,  and  are  best  given  in  the  form 
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of  brandy  added  to  the  milk,  10  to  30  drops  in  the  hour.  If  the  food  be  refused, 
it  must  be  administered  by  the  nasal  tube,  the  only  care  requisite  m  forcible  feed- 
ii)'>'  being  not  to  give  too  much  at  a  time,  lest  vomiting  or  diarrhoea  be  excited. 

The  bronchitis  often  diminishes  as  the  broncho-pneumonia  develops,  but  it  it 
continue,  it  must  be  treated  on  the  ordinary  lines ;  the  child  being  put  m  a 
half-tent,  a  steam-kettle  started  and  the  usual  remedies  employed. 

For  medicine,  it  will  be  sufficient  in  ordinary  cases  to  give  a  draught 
containing  some  sweet  spirits  of  nitre  and  acetate  of  ammonia,  with  the  addition 
of  some  tincture  of  squill  and  ipecacuanha  wine,  or  a  mixture  containing  a  little 
carbonate  of  ammonia,  senega  and  cascarilla.  When  the  fever  has  subsided  a 
tonic  such  as  the  syrup  of  the  phosphate  of  iron  will  be  found  very  useful. 

If  the  secretion  accumulate  in  the  tube  and  suffocation  threaten,  an 
emetic  may  be  indicated.  Of  these,  ipecacuanha  is  the  favourite,  but  it  often 
fails  in  little  children.  Apomorphia  is  more  reliable,  and  of  this  one-fiftieth  of  a 
grain  may  be  safely  given  to  an  infant  of  one  year  old. 

With  the  view  of  exciting  active  respiratory  movements  in  such  cases,  the  patients  have 
been  plunged  into  hot  and  cold  water  alternately,  or,  while  in  a  warm  bath,  douched  with  cold 
water,  but  I  do  not  think  such  violent  measures  useful  or  desirable. 

The  inhalation  of  oxygen  may  be  employed  with  advantage,  and  under  its 
use  the  colour  often  strikingly  improves,  and  the  restlessness  often  subsides, 
so  that  the  child  falls  into  a  quiet  sleep — but  its  administration  in  such  cases 
must  be  frequent  and  continued  for  some  time. 

The  fever  is  not  often  persistently  high,  and  therefore  rarely  calls  for  special 
treatment.  If  the  temperature  be  high  and  the  skin  dry,  a  hot  mustard  bath 
gives  great  relief.  The  bath  should  contain  about  one  ounce  of  mustard  to  the 
gallon  and  be  of  about  106°-110°.  The  chUd  should  be  kept  in  it  for  10-15 
minutes,  and  then  placed  without  drying  between  warm  blankets.  The  result  of 
this  will  be  prolonged  and  copious  sweating,  during  which  the  temperature  falls 
and  the  child  goes  to  sleep. 

Antipyretics  are  rarely  necessary,  either  in  the  form  of  drugs  or  of  cold 
water.  Cold  or  tepid  baths  and  the  application  of  cold  compresses,  or  an  ice-bag 
to  the  chest,  have  been  advocated,  but  with  less  reason  than  in  croupous 
pneumonia,  and  their  use  is  limited. 

Antipyrin  has  been  given,  but  it  is  of  little  or  no  use,  and  has  dangers  of  its 
own  in  consequence  of  the  depression  it  often  causes.  The  same  applies  to 
phenacetin  and  other  antipyretics  of  this  class. 

Complications  must  be  treated  as  they  arise. 

During  convalescence,  good  feeding,  change  of  air,  and  tonics  are  indispensable. 
In  many  cases  no  progress  seems  to  be  made  until  the  child  has  been  sent  away  to 
the  country  or  seaside,  and  kept  there  for  two  or  three  months.  The  greatest  care 
is  always  necessary  to  avoid  colds,  for  the  chest  remains  delicate  for  many  months, 
so  that  the  bronchitis  is  very  likely  to  return,  and  with  it  the  risk  of  broncho- 
pneumonia. 

Secondary  Broncho-pneumonia  in  the  Adult. 

As  already  stated,  broncho-pneumonia  as  a  clinical  term  is  almost  now  confined 
by  usage  to  the  pneumonia  of  little  children;  the  patchy,  disseminated  pneu- 
monia of  the  adult  arises  under  other  conditions  and  is  called  by  other  names. 

In  the  adult,  simple  bronchitis  rarely  leads  to  broncho-pneumonia  except  when 
the  muscular  powers  are  greatly  reduced.    It  is  therefore  among  the  aged,  feeble, 
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and  cachectic  that  the  affection  is  most  frequently  met  with,  especially  after  long 
confinement  to  bed.  In  such  cases  hypostatic  congestion  will  be  present,  and 
this  may  end  in  pneumonia  either  of  the  croupous  or  catarrhal  form.  This  group 
of  cases  is  usually  described  under  the  title  of  hypostatic  pneumonia  and  not  of 
broncho-pneumonia. 

When  broncho-pneumonia  arises  under  these  conditions  it  is  often  very 
insidious  in  access  and  marked  throughout  by  no  definite  and  characteristic 
symptoms ;  the  temperature  is  bi;t  little  raised  and  the  pulse  and  respirations 
but  slightly  accelerated.  The  tongue  may  be  coated  or  somewhat  dry.  The 
patients  are  clearly  ill,  but  it  is  not  till  physical  examination  has  been  made 
that  the  cause  is  apparent ; .  and  sometimes  the  lesion  is  not  discovered  except  on 
post-mortem  examination. 

In  all  cases  alike  the  prognosis  is  bad  and  the  mortality  high. 

Broncho-pneumonia  plays  an  important  role  in  phthisis,  the  lesions  of 
tubercle  being  largely  made  up  of  catarrhal  pneumonia  which  undergoes  the 
characteristic  caseous  degeneration,  but  the  consideration  of  this  form  belongs  to 
the  siibject  of  phthisis  and  is  dealt  with  there. 

As  already  described,  the  subacute  and  chronic  forms  of  broncho-pneumonia 
constitute,  in  part,  the  lesions  found  in  the  lungs  in  connection  with  the 
inhalation  of  dusts. 

The  most  acute  and  destructive  forms  are  met  with  as  the  result  of  the  passage 
of  infective  or  irritating  substances  into  the  air-tubes. 

These  various  forms  ar-e  dealt  with  more  fully  under  their  respective  headings. 

PRIMARY  BRONCHO-PNEUMONIA  —IDIOPATHIC. 

Broncho-pneumonia  without  antecedent  Bronchitis. 

The  two  groups  of  broncho-pneumonia,  i.e.,  the  primary  and  the  secondary, 
differ  in  a  very  pronounced  way  clinically. 

In  the  ordinary  secondary  broncho-pneumonia  which  follows  bronchitis, 

1.  The  child  is  generally  weakly,  often  rickety,  perhaps  tubercular,  liable  to 
attacks  of  diarrhoea,  and  subject  to  bronchitis,  from  which  it  is  suffering  at  the 
time  of  onset. 

2.  The  temperature  is  of  a  hectic  or  irregularly  remittent  type,  remains  high 
for  many  days,  and  terminates  by  lysis. 

3.  Recovery,  when  it  takes  place,  is  slow  and  tedious,  and  there  is  a  great 
tendency  to  relapse. 

4.  The  mortality  is  considerable,  especially  in  very  young  children. 

5.  The  symptoms  are  severe,  but  local  rather  than  general ;  what  symptoms 
there  are,  depend  upon  the  cyanosis,  which  is  to  a  greater  or  less  degree  always 
present. 

6.  The  diagnosis  has  to  be  made  from  capillary  bronchitis  rather  than  from 
anything  else. 

It  is  in  the  temperature  chart  especially  that  the  chief  characteristics  of  the 
cases  are  seen. 

This  is  the  common  form  of  broncho-pneumonia,  upon  which  the  usual  clinical 
and  pathological  descriptions  are  based,  and  of  which  the  four  cases  following  are 
good  examples. 
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Fig.  85.— Case  1. 


Case  1  — T  S  ,  1  year  and  5  months  old,  was  in  good  health  until  attacked  by  measles, 
five  weeks  before,  after  which  he  caught  cold  and  had  some  diaiThcea.  He  was  admitted  with 
broncho-pneumonia,  and  a  temperature  of  104-4°.  There  were  the  signs  of  general  bronchitis, 
^vith  a  few  small  patches  of  dulness,  one  at 
the  apex  and  another  near  the  heart  on  the  |  dAVJF 
left  side,  and  others  at  both  bases  behind  ; 
there  was  considerable  recession  of  the 
lower  parts  of  the  chest,  so  that  the 
dulness  at  the  bases  was  probably  due  in 
great  part  to  collapse.  In  various  pai-ts  of 
the  lung  there  were  patches  oyer  which 
small,  sharp,  craclding  crepitations  were 
heard.  The  child  was  somewhat  cyanosed, 
and  though  evidently  very  ill,  was  at  times 
bright  and  intelligent.  The  temperature 
was  of  a  distinctly  hectic  type,  oscillating 
daily  between  103°  or  104°  and  99°.  The 
chart  is  characteristic,  and  shows  the  rnain 
features  of  the  case,  which  continued  mth- 
out  much  alteration  of  physical  signs  or 
conditions  until  death  occurred,  rather 
more  than  a  fortnight  later,  when  the 
patient  died  somewhat  suddenly.  There 
was  no  post-inortem  examination. 

Case  2. — D.  R.,  aged  1  year  and  8 
months.  The  child  was  a  healthy  baby  ; 
had  whopping-cough  at  12  months  of  age, 
from  which  she  completely  recovered ;  and 
measles  seven  weeks  before,  since  which  time 

she  had  never  been  quite  well.  Four  weeks  before  admission,  that  is,  three  weeks  after  the 
commencement  of  measles,  the  child  developed  bronchitis,  and  it  was  for  this  that  she  was 
brought  to  the  hospital,  having  at  the  time  a  temperature  of  103 '6°.  There  was  impainnent 
of  percussion  more  or  less  over  the  whole  of  the  right  lung,  where  the  breathing  was  greatly 
exaggerated,  and  in 
places  almost  bronchial 
in  character ;  elsewhere 
on  both  sides  of  the 
chest  the  ordinary  signs 
of  bronchitis  were  pre- 
sent. The  course  of 
the  case  need  not  be 
minutely  described.  It 
was  a  very  long  one, 
and  was  characterised 
by  a  succession  of  re- 
lapses, the  tempera- 
ture rising  considerably 
during  each  relapse, 
and  the  physical  signs 
constantly  changing  ;  a 
patch  of  dulness,  of 
bronchial  breathing,  or 
of  crepitation  appearing 
first  in  one  part,  then 
in  another,  the  whole 
case  being  gradually 
drawn  out  for  a  period 
of  three  months.  Ulti- 
mately the  patient  com- 
pletely recovered. 

Case  3.— L.  C,  2i  Fig.  86.— Case  2. 

years  of  age,  was  well 

until  attacked  with  whooping-cough  two  months  before  admission.  For  the  last  three  weeks 
the  patient  had  had  a  good  deal  of  cough  and  the  breathing  had  been  rapid.    Two  days  before 


348 


DISEASES  OF  THE  ORGANS  OP  RESPIRATION.     [SeC.  42. 


Fig.  87.— Case  3. 


admission  the  putieut  had  become  suddenly  worse,  and  was  thru  admitter]  with  a  temperature 
of  103  and  all  the  signs  of  broncho-pneumonia.    The  whole  of  the  right  side  was  impaired  to 

percussion,  and  tliere 
were  soveial  patches  of 
bronchial  breathing, 
pectoriloquy,  and  sharp 
crepitation.  lu  a  day 
or  two's  time  bronchial 
breathing  was  to  be  heard 
over  almost  the  whole  of 
the  right  lung,  but  this 
rapidly  improved;  then 
a  patch  was  found  on  the 
left  side  below  the  angle 
of  the  scapula.  The  case 
was  evidently  one  of 
broncho-pneumonia  with 
numerous  patches  of  con- 
solidation and  collapse  in 
the  whole  of  the  right 
lung,  and  with  similar 
conditions,  though  not  so 
extensive,  in  the  left. 
After  about  a  week  the 
patient  got  better,  and 
then  in  a  few  days'  time 
again  relapse  set  in  with 
a  good  many  fresh  patches  in  the  left  limg.  So  the  case  went  on  with  one  relapse  following 
another  for  a  period  of  three  months.    In  the  end  the  patient  recovered  completely. 

In  the  next  two  cases,  although  the  affection  proved  ultimately  to  be  broncho- 
pneumonia, the  onset  was  of  a  more  sudden  character ;  but  with  this  exception 
they  did  not  differ  in  their  clinical  course  from  those  preceding. 

Case  4.— A.  D.,  aged  3,  was  in  good  health  until  October  3rd,  when  after  being  at  school 
she  became  restless  and  feverish  and  complained  of  being  giddy  ;  she  then  got  some  bronchitis, 

with  very  rapid  breathing,  , 
and  on  the  6th  was  ad- 
mitted with  a  temperature 
of  103-6°,  pulse  96,  respira- 
tions 60.  The  only  physi- 
cal signs  were  those  of 
bronchitis,  and  there  was 
no  definite  consolidation 
to  be  found  anywhere. 
The  fever  was  of  a 
markedly  hectic  charab- 
ter,  varying  from  103°  to 
99 '5°  daily  for  about  a 
week  ;  after  this  it  became 
less  hectic  for  a  period 
of  fourteen  days  longer, 
and  finally  subsided : 
the  patient  gradually  re- 
covered completely. 

Case  5.— D.  T.,lyear 
and  5  months  of  age,  was 
attacked  with  whooping- 
cough  on  January  1st, 
having  been  previously  in 

good  health.  The  attack  proved  to  be  a  severe  one,  so  that  she  would  have  attacks  every  hour 
or  so.  She  vomited  a  good  deal,  had  frequent  epistaxis,  and  rapidly  lost  liesh  and  strength. 
On  January  15th  breathing  became  rapid,  and  she  was  found  to  have  bronchitis.  By  the  20th 
the  symptoms  were  much  worse,  and  there  was  marked  recession  of  the  lower  part  of  the  chest. 
On  January  21st  she  was  admitted,  with  high  temperature,  respirations  56,  pulse  150,  tempera- 
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ture  101°.  The  chest  was  hyper-resonant,  except  in  the  right  axilla,  where  there  was  a 
considerable  patch  of  dulness,  over  which  the  breath  sounds  were  bronchial,  besides  this 
there  were  signs  of  general  bronchitis  over  both  sides.  The  next  day  the  temperature  rose  to 
106°,  and  remained  very  high  for  the  whole  of  that  day,  in  spite  of  frequent  sponging.  Pulse 
180,  respirations  76.  In  the  course  of  the  next  two  days  the  signs  of  bronchitis  cleared  olt 
to  a  great  extent,  but  the  dulness  remained  the  same.  The  temperature  was  very  high  on  January 
24th  :  temperature  104°,  pulse  200,  res}.irations  80.  The  condition  remained  much  the  same 
till  January  27th,  when  the  temperature  went  up  to  106°,  and  was  reduced  by  bathing  ;  but  it 
quickly  went  up  again  to  104°.  That  night  a  crisis  occurred,  a  fall  of  10-5°  taking  placem  a  few 
hours  ;  and  when  the 
temperature  fell  to  98°, 
the  pulse  was  still  148 
and  the  respirations  76. 
This  continued  for  three 
or  fom-  days,  but  on 
January  30th  the  tem- 
perature began  again  to 
rise,  and  continued  high 
until  February  14th — 
that  is,  eighteen  days 
longer.  Signs  of  bron- 
chitis appeared  in  the 
chest  again,  with  some 
patclies  of  consolidation 
on  the  left  side  as  well. 
The  respiration  and  pulse 
still  remained  very  rapid, 
the  respirations  averag- 
ing 40  to  50,  and  the 
pulse  160.  On  February 
14th  the  temperature 
began  to  fall,  and  on  the 
16th  was  subnormal,  from 
which  time  the  patient 
made  an  uninterrupted 
recovery,  the  respira- 
tions, however,  remain- 
ing rapid  for  another 
week,  and  the  pulse  also. 

The  iirst  attack  appeared  to  be  broncho-pneumonia,  but  with  considerable  consolidation  on  the 
right  side.    The  second  attack  presented  the  ordinary  features  of  broncho-pneumonia. 

Primary  broncho-pneumonia  stands  in  strong  contrast  in  almost  every 
respect  to  secondary  broncho-pneumonia. 

1.  The  child  is  often  robust  and  healthy  until  suddenly  attacked  with 
severe  symptoms. 

2.  The  fever  commences  abruptly  and  is  often  ushered  in  by  convulsions  or 
nerve  symptoms ;  it  is  of  shorter  duration,  and  terminates,  as  it  began,  suddenly, 
often  by  well-marked  crisis.  The  temperature  is  of  a  higher  range  and  less 
remittent  type. 

3.  There  is  no  great  tendency  to  relapse. 
4-.  Recovery  is  rapid. 

0.  The  mortality  is  small. 

6.  There  is  no  antecedent  bronchitis,  and  often  no  coincident  bronchitis ;  and 
though,  occasionally  in  the  later  days  of  the  disease,  signs  of  bronchitis  may  present 
themselves,  they  are  obviously  secondary. 

7.  The  general  symptoms  are  often  much  more  severe  than  the  local  ones,  so 
that  the  pulmonary  affection  may  be  more  or  less  masked. 

8.  The  nervous  symptoms  may  be  marked,  and  the  patients  be  unconscious  or 
delirious,  and  it  is  in  this  group  of  cases  that  the  difficulties  of  diagnosis  from 
meningitis  most  frequently  present  themselves. 


Fig.  89. — Case  5. 
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The  following  cases  are  examples  of  this  form  of  broncho-pneumonia. 

Case  6.  — H.  B.,  aged  9  mouths,  was  a  weakly  cMld,  and  had  had  one  or  two  slight  attack.^ 
ot  bronchitis,  from  which  he  had  completely  recovered.  He  was  in  his  usual  health  till  March 
olst,  when  he  woke  up  one  night  crying  and  in  a  cold  sweat.  Until  his  admission  on  April  5tli 
he  had  continued  very  ill,  having  a  good  deal  of  wheezing  on  the  chest,  very  rapid  breathing 

and  a  good  deal  of  fever.  On  admission  the  child's  tem- 
perature was  103°,  pulse  200,  respirations  70,  with  a  good 
deal  of  wheezing  over  the  whole  chest,  with  crepitation  in 
nearly  all  parts,  and  extreme  recession  of  the  lower  part  of 
the  neck.  The  only  part  where  there  was  any  impairment 
of  percussion  was  at  the  left  base  behind,  and  here  the 
breathing  was  exaggerated  and  was  almost  bronchial.  The 
child  was  very  ill,  somewhat  cyanosed,  and  wth  consider- 
able dyspnoea.  The  condition  remained  much  the  same, 
without  any  marked  change  in  the  patient,  fill  April  9th, 
when  the  temperature  suddenly  fell,  just  as  it  does  in 
croupous  pneumonia,  and  in  the  course  of  a  few  hours 
di-opped  from  104°  to  98°.  This  was  accompanied  with 
gi'eat  prostration,  from  which  the  child  did  not  rally,  but 
died  of  exhaustion  on  the  following  day.  From  the  sudden 
onset  and  termination  the  case  presented  the  clinical 
features  of  croupous  pneumonia.  The  physical  signs,  how- 
ever, were  those  of  a  general  bronchitis,  with  possibly 
consolidation  at  the  left  base. 

On  the  ■post-mortem  examination  the  following  condi- 
tions were  found  : — On  the  right  lung  there  were  small 
patches  of  consolidation  throughout  the  whole  of  it,  and 
in  the  base  one  or  two  considerable  areas  of  collapse  in 
addition.    The  larger  bronchial  tubes  contained  but  little 
secretion,  but  the  smaller  ones  contained  some  frothy  fluid. 
In  the  left  lung  the  lower  lobe  was  almost  completely 
collapsed,  while  the  upper  lobe,  though  still  crepitant, 
contained  a  large  number  of  small  patches  of  consolidation.    The  posterior  surface  of  the  lung 
was  covered  with  a  tliick  exudation  of  lymph,  a  quarter  of  an  inch  thick  over  the  lower  part" 
which  extended  along  the  diaphragmatic  surface  and  reached  above  to  the  middle  of  the  u})per 

lobe.  In  this  lung  there  was  a  good  deal  of  mucopurulent 
secretion  in  the  smaller  bronchial  tubes  throughout.  The 
pathological  lesions  found  were  those  of  ordinary  broncho- 
pneumonia. 

Case  7. — D.  D.,  aged  7  months,  was  a  weakly  child,  but 
had  been  in  fair  health  untU  Februaiy  12th,  when  it  became 
restless  and  fretful.  It  vomited  and  had  some  wheezing  on 
the  chest,  with  a  good  deal  of  cough.  On  the  13th  it  was 
admitted,  and  had  then  a  considerable  amount  of  dyspnoea ; 
the  temperature  was  105°,  pulse  50,  respu-ations  60,  and  there 
was  a  good  deal  of  recession  of  the  lower  part  of  the  thorax. 
The  physical  signs  were  those  of  general  bronchitis,  but  in  the 
right  middle  lobe  there  was  an  area  of  impaired  resonance. 
The  child  remained  in  much  the  same  condition  until  January 
20th,  when  it  seemed  to  be  somewhat  better,  but  it  died  some- 
what suddenly  that  day  without  any  obvious  cause.  There 
was  no  'post-mortcm  examination. 

Case  8. — W.  T.  W. ,  aged  3^  years,  had  always  been  a  fairly 
healthy  child,  except  for  two  attacks  of  bronchitis  during  his 
second  year.  He  was  well  tUl  December  26th,  1891,  when  his 
digestion  was  upset  by  some  plum  pudding.  On  December 
28tli  he  complained  of  thirst,  lost  his  appetite,  was  drowsy, 
and  had  some  cough.  On  January  1st  he  became  delirious  and 
Qi     P      7  ^^'^  ^  slight  fit.    On  admission  he  was  found  to  have  the  signs 

•liig'  »!•    ^as9  of  some  general  bronchitis,  which,  however,  rapidly  subsided  us 

the  signs  of  consolidation  appeared  at  the  right  apex,  where 
there  were  some  impairment  of  percussion  and  well-marked  bronchial  breathing.  The  pulse 
■was  120,  the  respirations  64.  The  temperature  averaged  about  103°,  occasionally  reaching 
104°  ;  it  was  hectic  in  character,  but  retained  a  high  general  level.    He  remained  very  ill,  but 
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gave  no  special  cause  for  anxiety,  and  on  January  7tli  appeared  to  be  somewhat  better  in  the 
morning,  but  in  the  middle  of  the  day  gave  a  cough,  was  seized  with  dyspnoea,  and  died  m  a 
few  minutes.    There  was  no  post-morlem  examination. 


DAY  OF 
DISEASE 

F  106 

m\ 

104' 

103' 

102' 

101' 

100' 

'39'. 

38' 

97 

Fig.  92.— Case 


Fig.  93.— Case  9. 


Case  9.— F.  R.,  aged  44  years,  was  in  good  health  till  October  12th,  when  he  was  suddenly 
seized  ^^'ith  shivering  and  coughing,  and  on  the  13th  he  was  very  feverish,  and  jomited  Ihe 
respirations  were  40,  pulse  150  ;  the  temperature  was  so  high  that  the  patient  had  to  be  bathed 
and  sponged  on  several  occasions.  The  physical 
signs  were  those  of  broncho-pneumonia,  without 
any  very  definite  local  signs  of  consolidation. 
The  patient  was  very  ill.  The  fever  was  very 
high,  but  it  was  intermittent  in  character,  and 
it  terminated  suddenly  with  a  well-marked  crisis. 
At  the  same  time  a  brother,  aged  2,  was  also_  in 
the  hospital  with  broncho -pneumonia,  after  which 
an  empyema  developed,  and  the  child  died. 

To  compare  with  this  last  series  of 
cases  we  may  take  another  series,  in 
•which,  on  account  of  the  more  marked 
physical  signs,  the  diagnosis  of  croupous 
pneumonia  was  made. 

Case  10.— E.  K.,  IJ  year  old,  a  healthy  and 
strong  child,  was  well  till  January  20th,  when 
he  suddenly  became  very  restless,  had  a  kind  of 
fit,  vomited  several  times,  and  his  breathing 
became  short.  He  was  admitted  into  the  hospital 
on  January  25th— that  is  to  say,  on  the  sixth  day 
of  the  disease.  His  pulse  was  150,  respirations 
60,  and  his  temperature  very  high.  The  whole 
of  the  lower  half  of  the  left  lung  was  almost  dull, 
the  resonance  greatly  impaired,  and  tliero  was 
well-marked  bronchial  breathing.  There  was 
nothing  remarkable  about  the  case,  except  the  i  j     •  •„ 

severity  of  the  fever.  On  the  tentli  day  the  temperature  fell  suddenly  by  a  well-marked  cnsis. 
Recovery  was  then  rapid,  and  in  five  days  all  pliysical  signs  had  disappeared. 


Fig.  94.— Case  10. 
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Case  11. —G.  K  aged  8,  was  well  till  October  5th,  when  he  was  suddenly  attacked  with 
pain  m  the  nght  side,  frontal  headache,  vomiting,  and  pain  in  the  chest.  Temperature  103-8° 
pulse  130,  respirations  72.  On  October  9th  the  whole  right  lung  was  found  to  be  solid  from 
top  to  bottom,  over  which  bronchial  breathing  was  audible.  There  was  only  one  part  which 
maintained  its  resonance,  and  that  was  a  small  portion  in  the  region  of  the  nipple  in  front  • 
no  crepitation  was  present  anywhere.  On  the  left  side  the  breathing  was  noi-mal  except  that 
It  was  somewhat  exaggerated  and  puerile.  The  temperature  fell  abruptly  on  October  10th— 
that  is,  on  the  sixth  day  of  the  disease— and  the  patient  made  a  very  rapid  recovery. 

Case  12.— F.  J.,  aged  5,  and  fairly  robust,  was  well  until  January  30th,  when  he  was 
suddenly  seized  with  sickness  and  shivering  and  seemed  very  ill.  On  the  31st  he  was  admitted 
into  the  hospital  with  well-marked  signs  of  left  base  pneumonia,  the  whole  lower  part  being  dull 
and  presenting  well-marked  bronchial  breathing.  The  respirations  were  160,  the  pulse  150 
the  temperature  103 '8°.  The  case  presented  no  particular  features,  except  the  extreme  rapidity 
of  the  pulse,  which  retained  about  an  average  of  160.  On  February  5th,  the  seventh  day  of 
the  disease,  the  temperature  fell  suddenly,  falling  9°  in  sixteen  hours.    The  temperature  chart  is 


Fig.  95.— Case  12. 


Fig.  96.— Case  13. 


very  characteristic.  The  fall  in  the  pulse  was  almost  as  remarkable  as  the  fall  in  the  tempera- 
ture, dropping  from  about  160  to  60.  The  child  made  a  rapid  recovery,  except  that  it  was 
left  with  some  contraction  of  the  affected  side. 

Case  13. — A.  C,  aged  5^,  had  been  a  fairly  healthy  cluld,  except  that  it  had  had  two 
attacks  of  bronchitis  at  the  ages  of  3^  and  4^,  but  for  the  last  two  months  it  had  been  a  little 
aOing  from  some  indefinite  cause.  It  was  then  a  little  restless  at  night  and  was  troubled  with 
dyspepsia.  A  week  before  admission  it  suddenly  became  delirious  and  vomited,  complained  of 
pain  which  it  referred  to  the  abdomen,  and  had  several  shivering  fits.  On  admission  it  was 
found  to  have  a  temperature  of  104°,  pulse  160,  respirations  56  ;  there  were  marked  physical 
signs  of  consolidation  at  the  right  apex,  but  no  general  bronchitis.  The  case  ran  its  usual 
course  and  terminated  by  crisis  on  the  tenth  day.    Recovery  was  rapid  and  complete. 

The  cases  that  I  have  quoted  show  that  there  are  three  clinical  varieties  of 
broncho-pneumonia : 

1.  That  in  which  the  disease  is  of  gradual  onset,  and  preceded  by  some  affection 
of  the  air-tubes  ;  the  temperature  hectic  in  character ;  the  course  prolonged  and 
interrupted  by  frequent  relapses  ;  and  the  termination  by  lysis. 
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2.  That  in  which  the  history  and  symptoms  are  similar,  but  the  dmease  is 
of  sudden  rather  than  gradual  onset.  .  ^  v  ii, 

TTLt  in  which  there  is  no  antecedent  affection  of  the  air-tubes ;  the  affec- 
tion is  of  sudden  onset  and  short  duration  3,  the  temperature  persistently  high 
he"e  is  no  marked  tendency  to  relapse;  the  termination  is  ^i;\^^^J^^f^ 
the  clinical  symptoms  are  those  of  croupous  pneumonia,  but  the  lesions  those 

tr^m'r  ~-oup,  lobar  pneumonia  differs  only  in  the  extent  of  the  con- 
solidation-that  is  to  say,  in  little  more  than  physical  signs.  . 

In  other  words,  the  secondary  and  primary  broncho-pneumonias  are  clinically 
and  pathologically  different  diseases;  and  while  the  secondary  stands  m  close 
relatL  with  bronchitis  and  similar  affections  of  the  air-tubes,  the  primary 
stands  in  close  relation  with  lobar  pneumonia.  ^     *  „ 

Whether  there  be  a  real  specific  difference  of  this  kind  between  the  two  forms 
can  only  be  decided  by  bacteriological  investigation.  Unfortunately  m  most  ot 
the  inyestigations  made  so  far,  the  chnical  distinction  between  these  two  forms 
has  not  been  made,  so  that  the  results  obtained,  though  of  interest  and  import- 
ance in  a  general  way,  do  not  throw  much  light  upon  the  special  question  at. 


issue. 


The  Bacteriology  of  Broncho-pneumonia.-Our  knowledge  of  the 
bacteriology  of  broncho- pneumonia  is  still  very  incomplete,  though  it  is  rapidly 
extending  This  at  any  rate  must  be  borne  in  mind,  that,  as  von  Besser  has. 
shown  many  organisms  find  their  way  into  the  smaller  air-tubes  of  a  hea  thy 
person  without  exciting  inflammation  at  all,  and,  among  them,  are  even  virulent, 
patho-enic  organisms,  such  as  staphylococci,  streptococci,  and  pneumococci,^\i 
of  whfch,  with  many  others  as  well,  are  capable  of  exciting  pneumonia  both  m: 

the  lobar  and  lobular  forms.  •  4.  j  „;+i. 

Speaking  generally,  broncho-pneumonia  is  shown  to  be  associated  with, 
several  forms  of  pathogenic  organisms,  e.g.,  streptococci,  staphylococci, 
Friedlander's  bacillus,  the  tubercle  bacillus,  and  others,  but  prominent  among 
them  is  the  pneumococcus,  which,  taking  all  cases  together,  is  present  either 
alone  or  in  association  with  some  of  the  others  named,  m  about  50  per  cent. 

The  observations  of  Natter  1  and  Marfan  ^  show  the  presence  of 

Netter  (42  cases).  Marfan  (53  cases). 

Pneumococcus  alone  in  10  cases  "I  19 

•with  others  in  9    ,,  [ 

23 


Streptococcus  alone  in 

with  others  in  15 

Staphylococcus         alone         in  5 
with  others  in  8 

Friedlander's  bacillus  alone  in  2 

with  others  in  4    , ,  , 


Weichselbaum  in  15  cases  found — 

The  pneumococcus  in  7. 
streptococcus  in  6. 
Friedlander's  bacUlus  in  1, 
streptococcus  and  staphylococcus  in  1. 

Horton-SmithMn  11  cases  found  the  pneumococcus  alone  in  5,  and  associated  with  other 
organisms  in  3,  i.e.,  in  8  out  of  11.    In  3  cases  only  was  it  absent. 

'  Arch.  d.  irUd.  Exper.,  June  1892.  In  Charcot's  Mid.,  p.  931. 

'  %'%frSome^w'''s' Hospital  Report,  1897.  In  this  paper  will  be  found  a  complete  biblio- 
graphy  of  the  subiect. 
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Peai'oe^  in  46  cases  found — 

The  streptococcus  alone  in  IB 

pneumoooccus  ,j  12 

Staphylococcus  pyogenes  aureus  ,,  6 
Staphylococcus  pyogenes  albus  ,,  1 
colon  bacillus  , ,  5 

A  mixture  of  organisms  6 

When  broncho-pneumonia  occurs  in  the  course  of  some  infectious  disease  like 
measles,  diphtheria,  etc.,  the  further  question  will  arise  whether  the  inflammation 
is  then  excited  by  the  specific  organism  of  the  primary  disease,  or  by  the  common 
organism,  i.e.,  whether  the  infection  is  homologous  or  heterologous.  The  question 
cannot  yet  be  answered,  for  in  most  of  the  common  infectious  diseases  the 
specific  organism  has  not  been  isolated ;  but  in  a  few,  e.g.,  diphtheria,  influenza,  the 
infection  is  often,  though  not  always,  homologous. 

After  typhoid  fever  the  infection  appears  to  be  usually  heterologous,  and 
so,  probably,  after  scarlet  fever.  As  regards  measles  and  whooping-cough,  the 
question  must  for  the  present  remain  unanswered. 

In  62  cases  of  broncho-pneumonia  following  diphtheria  Pearce  ^  found — 

Klebs-Lbffler  bacillus  in  52. 

Staphylococcus  pyogenes  in  27. 

Staphylococcus  pyogenes  aureus  in  1. 
Staphylococcus  pyogenes  albus  in  1. 
Pneumoooccus  in  1. 

Kanthack  and  Horton-Smith  make  the  follomng  classification  of  the  broncho-pneumonias 
from  the  bacteriological  point  of  view. 
After  simple  bronchitis — 

I"  Pneumoooccus  ^ 
{a)  Pyococcus  \  Streptococcus    V  or  mixed, 
(staphylococcus  J 

(5)  Tubercular. 

In  the  course  of  infectious  diseases — 

(  Diphtheria  bacillus. 

1.  Diphtheria-^  Pyococcus. 

\  Diphtheria  baeUlus  and  pyococcus. 
Influenza  bacillus. 

2.  Influenza  -!  Pyococcus. 

Mixed  influenza  bacillus  and  pyococcus. 
(  Tubercle  bacillus. 

3.  Tubercular-^  Pyococcus. 

1^  Tubercle  bacillus  and  pyococcus. 

4.  Typhoid  Pyococcus  "1 

5.  Scarlet  fever  ,,      (  probably  most 

6.  Measles  ,,      j'  frequently. 

7.  Whooping-cough  J 

There  are  only  two  sets  of  observations  known  to  me  in  which  the  primary 
and  secondary  broncho-pneumonias  have  been  separated,  and  the  results  of  the 
bacteriological  examination  kept  distinct. 

Mosny^  examined  4  cases  of  primary  broncho-pneumonia  and  found  the  pneumoooccus  in 
3  and  the  streptococcus  in  1  ;  of  13  secondary  oases  the  pneumoooccus  was  present  alone  in  1, 
and  associated  with  the  streptococcus  in  1.  The  streptococcus  was  found  alone  in  5,  and  associated 
with  other  bacilli  in  5  more.  Friedlander's  bacillus  was  present  in  1,  and  an  unknown  bacillus 
also  in  one. 

The  most  complete  series  is  recorded  by  Holt,  as  investigated  by  Dr.  Martha  AVoUstein 
under  his  direction. 


1  Boston  Med.  J.,  1897,  ii.  562. 

*  Etudes  sur  la  hroiicJio-pneumofiic,  1891. 


2  Jbid. 

*  Bis.  ofChildliood,  1897. 
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Of  19  primary  oases  the  pneumococcus  was  found  in  17. 

Alone  in  9. 


With  streptococcus  in  7.  V 
With  staphylococcus  in  1.  J 
The  streptococcus  alone  in  1. 
The  staphylococcus  alone  in  1. 


Of  14  secondary  cases  the  pneumococcus  was  found  alone  in  2  ^'^^  with  others  in  9-1^^^^^ 
It  was  absent  o^nly  in  3,  in  all  of  which  the  streptococcus  was  present ;  alone  m  1,  associatea 
Avith  the  streptococcus  in  1,  and  with  the  tubercle  bacillus  in  1. 

In  another  series  of  100  observations  ^  the  following  results  were  obtained 


Pneumococcus  present  in 

Staphylococcus  , , 

Staphyloc.  aureus  ,, 

, ,        albus  , , 

BacUlus  pyocyaneus  , , 

,,      diphtherife  ,, 

,,      lactis  aerogenes  ,, 

,,      coli  communis  ,, 

Proteus  vulgaris  ,, 

Saccharomyces  albicans  ,, 


100. 


67 
37 
29 
3 
2 
2 
2 
4 
1 
3 


Primary. 


24 
12 
10 


Secondary. 


Alone. 


43 
25 
19 


31 
8 
9 
3 
2 
2 
2 
4 
1 


So  far  as  the  bacteriological  evidence  goes,  it  seems  to  show  that  in  secondary 
broncho-pneumonia  the  streptococcus  is  the  most  frequent  organism,  and  in 
primary  broncho-pneumonia  the  pneumococcus,  and  that  in  the  latter  the  pneumo- 
coccus is  almost  as  common  as  it  is  in  lobar  pneumonia  of  adults. 

Thus  bacteriology  gives  confirmation  of  the  conclusion  to  which  clinical 
investigation  has  led,  namely,  that  primary  broncho-pneumonia  is  of  pneumo- 
coccal origin,  or,  as  it  may  be  stated  in  other  words,  that  the  pneumococcus 
which  in  the  adult  produces  lobar  consolidation,  in  the  infant  and  young  child 
produces  lobular  or  disseminated  consolidation.  „      ,        i.  , 

It  is  now  well  known  that  the  microscopical  distinctions  often  drawn  between 
the  minute  lesions  of  lobar  and  lobular  pneumonia  cannot  be  regarded  as  absolute, 
and  that,  for  example,  even  the  fibrin  network  which  is  so  common  m  acute  lobar 
pneumonia  is  not  uncommon  in  acute  broncho-pneumonia,  while  it  may  be 

absent  in  lobar  pneumonia.  n   •     i  u 

The  conclusions  to  which  this  evidence  points  are  obviously  these :— 

1.  That  the  primary  and  secondary  broncho-pneumonias  have  a  difierent 

■bacteriological  origin. 

2  That  secondary  broncho-pneumonia  is  for  the  most  part  due  to  strepto- 
coccus infection,  derived  from  some  source  connected  with  the  aii'-tubes,  throat, 

or  mouth.  .  . 

3.  That  primary  broncho-pneumonia  is  of  pneumococcal  origin. 

4.  That  pneumococcus  inflammation  occurs  with  almost  equal  frequency  in 

the  child  and  the  adult.  i     ■  4.1 

5.  That  pneumococcal  inflammation  takes  a  difi'erent  form  in  each ;  in  the 
adult,  producing  massive  consolidation,  and  in  the  child,  disseminated  patches  of 
consolidation;  in  other  words,  that  there  are  no  real  pathogenic  distinctions 
between  lobar  pneumonia  of  the  adult  and  primary  lobular  pneumonia  of  the 
child. 

1  /.  ofEx'pcr.  Med.,  vol.  vi.,  1904. 
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It  has  already  been  shown  that  the  child's  lung  has  many  peculiarities,  which 
seem  to  give  adequate  reasons  why  inflammation  of  the  lung  should  'take  a 
different  form  in  the  child  from  that  in  the  adult. 

If  these  conclusions  be  correct,  it  would  be  best  to  reserve  the  term  broncho- 
pneumonia for  those  affections  of  the  lung  which  follow  antecedent  atlections  of 
the  bronchi,  but  for  the  present  the  two  forms  of  broncho-pneumonia  must  be 
dealt  with  under  the  one  heading,  as  we  are  not  yet  ripe  for  their  clinical 
separation,  though,  as  I  have  endeavoured  to  show,  the  proper  scientific 
place  for  the  primary  or  idiopathic  form  of  broncho-pneumonia  is  not  with 
broncho  pneumonia  at  all,  as  it  is  commonly  understood,  but  with  croupous 
pneumonia. 

Tlie  division  of  broncho-pneumonia  in  the  manner  which  I  have  suggested 
certainly  removes  some  of  the  difficulties  which  are  felt  at  the  bedside  and  some 
of  the  confusion  which  exists  on  the  subject;  and  even  if  it  should  seem  that  we 
may  have  gone  somewhat  beyond  the  facts  at  present  at  our  disposal  in  en- 
deavouring to  connect  these  varieties  with  different  bacteria,  there  is  no  doubt  in 
my  mind  of  the  importance  of  the  clinical  distinction  between  the  groups  to  which 
I  have  drawn  attention. 

If,  as  I  have  pointed  out,  the  primary  and  secondary  broncho-pneumonias  are 
distinguished  from  each  other  not  only  in  clinical  history,  course,  and  results, 
but  also  in  bacteriology,  the  case  for  the  recognition  of  these  two  forms  seems  to 
be  clearly  made  out. 


The  Table  here  given  represents  in  a  diagrammatic  form  the  views  I  have 
been  expressing. 


Clinical  History. 

Bacteriology. 

Broucho  -  pneu- 
monia, lobular, . 
patchy,  dissem- 
inated. 

Croupous  pneu-'\ 
monia,     lobar  ( 
massive     con-  f 
solidation.  ) 

1.  Gradual  onset,  tendency  to 

relapse.       Fever  -  hectic, 
markedly    remittent,  of 
long  duration,  with  gradual 
fall. 

2.  Gradual  onset  with  sudden 

aggravation,  in  other  re- 
spects the  same  as  above. 

3.  Sudden  onset,  no  tendency 

to  relapse.    Fever  high, 
not  markedly  remittent, 
of   short  duration,  with 
sudden  tall. 

Similar  in  all  respects  to  the 
last. 

/  Streptococcus 
>    chiefly  and 
V  others. 

[  Streptococcus, 
J    etc.,  associated 
j    probably  with 
L  pneumococcus. 

1  Pneumococcus 
j  chiefly. 

1  Pneumococcus 
1  chiefly. 

Secondary  broncho-pneumonia 
1    after    broncliitis,  measles, 
wliooping-cough,  diphtheria, 
etc. 

J 

Primary  broncho-\ 
pneumonia. 

-  Croupous 
pneumonia. 

History. — Leger  (1823)  is  said  to  have  been  the  first  to  distinguish  between  the  pneumonia 
of  the  adult  and  that  of  the  child.  Earlier  writers  included  these  and  many  similar 
affections  under  the  common  name  of  peripneumonia  notha,  spuria,  pituitosa  ;  others  described 
them  as  acute  asthma,  paralytic  asthma,  paralysis  of  the  lungs,  etc.  Laennec  himself  did  not 
distinguish  between  pneumonia  and  broncho-pneumonia,  but  included  the  latter  under  the  head 
of  suflbcative  catarrh. 

Gerhardt  (1834)  wrote  a  full  clinical  account  of  pneumonia  in  the  child  before  the  age  of  six 
years,  and  in  the  adult.  Barthez  and  Rilliet  (1838)  extended  Gerhardt's  account,  aud  to  the 
description  given  by  them  little  has  been  added  by  subsequent  writers.  Tliey  introduced  the 
terras  lobar  and  lobular.  The  name  broncho-pneumonia  was  invented  by  Seifert,  while  Buhl, 
who  described  the  epithelial  changes  in  the  alveoli,  suggested  the  name  desquamatic  pneumonia. 

The  discovery  of  the  close  relation  in  which  broncho-jineumonia  stood  to  collapse  raised  the 
question  as  to  the  inflammatory  nature  of  broncho-pneumonia,  but  this  was  quickly  set  at  rest 
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by  the  observations  of  Legendre  and  Bailly,  Damaschino  and  others.  In  Britain,  Gairdner'a 
name  is  closely  associated  with  this  afiection.  _  4.  4. 

Of  later  years  the  chief  advance  that  has  been  made  consists  in  recognising  the  important 
part  which  broncho-pneumonia  plays  in  many  other  diseases  of  the  lungs,  e.g^.,  inhalation- 
pneumonia  and  phthisis.  At  the  present  time  it  is  the  bacteriological  side  of  the  subject  that  is 
attracting  attention. 

43.  SUFFOCATIVE  CATARRH. 
THE  ACUTE  SUFFOCATIVE  CATARRH  OF  LAENNEC 

Sutfocative  catarrh  is  a  term  often  used  in  a  vague  way  to  describe  cases  which 
have  the  two  features  in  common,  pulmonary  catarrh  and  suffocative  dyspnoea. 
The  name  was  invented  by  Laennec  to  denote  an  affection  rare  but  characteristic 
enough.  It  is  as  little  recognised,  it  would  seem,  in  the  present  day  as  it  was 
when  Laennec  first  described  it. 

The  following  is  Laenuec's  original  description,  which  can  hardly  be  improved 
on :  The  disease  is  an  acute  catarrh  affecting  the  whole  of  a  very  large  portion 
of  the  mucous  membrane  of  the  lungs.  Its  duration  is  from  twenty-four  to  forty- 
eight  hours,  or  at  the  most  some  days.  At  the  end  of  this  time  either  the  patient 
dies  or  expectoration  commences  and  puts  an  end  to  the  suffocation,  and  the 
disorder  then  follows  the  course  of  simple  acute  catarrh.  While  the  suffocation 
lasts  there  is  but  little  cough,  and  the  expectoration,  if  any,  is  altogether 
pituitous  or  fluid;  it  retains  this  character  for  some  days  at  least,  and  then 
becomes  more  abvuidant ;  but  recovery  sometimes  takes  place  without  its  ever 
becoming  properly  mucous,  in  which  case  the  disease  is  only  a  variety  of  the 
acute  bronchial  phlegmorrhagy  or  pituitous  catarrh.  When,  on  the  other  hand, 
the  expectoration  becomes  mucous,  the  disease  is  simply  an  ordinary  acute 
catarrh,  in  which  the  suffocative  character  of  the  invasion  is  caused  by  the  extent 
of  tumefaction  of  the  bronchial  membrane,  and  by  the  great  quantity  of  fluid 
excreted  at  once. 

Laennec  further  states  that  it  is  very  rare  in  adults,  and  for  this  reason  had 
escaped  the  attention  of  physicians. 

In  fatal  cases  the  autopsy  shows  little  morbid  change :  the  lungs  are  some- 
what congested  and  the  tubes  contain  more  or  less  (often  only  quite  a  small 
amount)  frothy  fluid. 

Laennec's  opinion  seems  to  be  the  correct  one,  that  the  urgent  symptoms  are 
due  to  the  rapid  tumefaction  of  the  mucous  membrane  of  the  medium-  and 
small-sized  bronchi.  It  is  interesting  to  remember  that  similar  symptoms  may 
arise  as  the  result  of  the  inhalation  of  violently  irritant  vapours,  such  as  bromine 
and  iodine. 

The  following  case  is  a  typical  instance  of  the  affection,  and  the  bacteriological 
examination  suggests  that  in  some  instances,  at  any  rate,  the  exciting  causes  of 
the  irritation  may  be  a  bacillus  : — 

Acute  Suffocative  Catarrh  associated  roith  peculiar  bacilli  of  indefinite 

nature  (dipJhtheroid). 

On  October  24  a  young  man,  aged  23,  was  admitted  into  the  hospital  deeply  cyanosed  and 
suffering  with  great  dysijnoea.  It  transpired  that  he  was  a  strong  young  man  and  had  been 
in  perfect  health  until  about  thirty-six  hours  before,  when  he  felt  some  tightness  and  constric- 
tion round  his  chest,  and  his  breathing  became  short.  He  struggled  on  with  his  work  for  one 
day,  and  during  the  next  night  became  so  much  worse  that  he  was  brought  to  the  hospital  in 
the  'early  morning  and  admitted  at  once  as  an  urgent  case,  with  the  diagnosis  of  pneumonia. 

On  examination  in  the  ward,  in  spite  of  the  extreme  dyspnoea  and  cyanosis,  which  were  so 
severe  that  the  patient  seemed  in  imminent  risk  of  sullbcation.  no  physical  signs  could  be  found 
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in  the  chest  except  rhonohus  and  sibilus.  The  temperature  was  101°  F.,  the  respirations  36 
and  the  pulse  120. 

The  clinical  condition  was  altogether  unlike  that  of  pneumonia,  nor  was  it  or  the  respiration 
like  that  of  asthma.    There  was  no  laryngeal  or  tracheal  obstruction.    The  cage  suggested  most 
that  form  of  acute  miliary  tuberculosis  in  which  the  whole  lung  is  stuffed  with  tiny  tubercles 
and  where  the  physical  signs  bear  no  relation  to  the  general  distress  and  dyspnoea.  Such 
diagnosis,  however,  was  not  consistent  with  the  history  obtained  of  the  illness. 

The  usual  remedies  were  applied  and  the  patient  improved  rapidly,  so  that  by  the  next  day 
he  was  out  of  danger,  though  still  suffering  from  shortness  of  breath.  The  temperature  had 
fallen  to  97-8°  F.  and  the  pulse  to  80.  The  cyanosis  was  still  well  marked.  Crepitation  ap- 
peared in  the  chest,  and  a  little  mucoid  sputum  was  coughed  up. 

The  ne.xt  day,  October  26,  the  sputum  was  more  abundant.  I  had  a  bacteriological  exam- 
ination of  it  made,  and  the  report  was  :  "  A  few  pneumococci,  but  very  large  numbers  of  a 
diphtheroid  bacillus  of  uncertain  nature.    Cultivation  yielded  nothing  but  a  coliform  bacillus." 

From  this  time  the  chest  began  to  improve,  moist  sounds  became  more  abundant,  the  ex- 
pectoration increased,  but  was  never  more  than  scanty,  and  the  general  symptoms— dyspncea 
and  cyanosis— became  rapidly  less.  In  about  forty-eight  hours  from  the  time  of  admission  every 
urgent  symptom  had  passed  away,  and  nothing  more  remained  than  what  might  be  called  slight 
bronchitis.  The  patient  did  not,  however,  convalesce  as  rapidly  as  might  have  been  expected, 
the  physical  signs  did  not  clear  up  completely,  and  an  amount  of  prostration  and  feebleness 
continued  which  was  altogether  out  of  proportion  to  the  apparent  mildness  of  the  bronchitis. 

The  sputum  was  again- examined  bacteriologically  on  November  22,  i.e.,  just  a  month  from 
the  onset  of  the  illness,  and  still  contained  the  same  bacilli.  The  report  was:  "Pneumococci 
present  and  Bacilli  coli  communis,  both  in  small  numbers.  Gram  positive  bacilli,  diphtheroid 
in  appearance,  were  still  numerous." 

Ultimately  the  patient  made  a  good  recovery  and  was  sent  home  at  the  beginning  of 
December. 

The  case  recorded  tallies  in  all  points  with  Laennec's  description.  The  only 
new  fact  is  its  association  with  the  peculiar  diphtheroid  bacillus.  As  similar  cases 
occur  in  association  with  the  pneumococcus  the  question  may  fairly  be  raised 
whether  the  acute  symptoms  do  not  depend  upon  these  bacilli  and  their  wide 
dissemination  through  the  bronchial  tubes. 

The  following  conditions  are  such  as  are  either  likely  to  be  confused  with 
the  true  suffocative  catarrh  of  Laennec  or  else  present  interesting  relations, 
with  it : — 

(I.)  Acute  suffocative  pulmonary  oedema  or,  as  it  has  been  termed,  acute 
non-inflammatory  congestion  of  the  lungs. 

(II.)  Certain  acute  inflammatory  conditions. 

(1)  Capillary  bronchitis. 

(2)  Secondary  broncho-pneumonia. 

(3)  Acute  congestive,  or  as  I  should  call  it  primary,  broncho-pneumonia, 

(4)  Certain  cases  in  the  early  congestive  stage  of  acute  pneumonia. 
(III.)  Lastly,  collateral  fluxion  and  physiological  breakdown  or  respiratory 

failure  are  conditions  which  stand  in  an  interesting  relation  with  it. 

(I.)  Acute  Suffocative  Pulmonary  CEdema. — The  acute  congestion  is 
in  these  cases  due  to  sudden  failure  of  the  heart,  and  this  group  falls  naturally 
into  two  divisions  according  as  there  has  been  antecedent  morbus  cordis  or  not. 

(1)  With  Antecedent  Morbus  Cordis. — The  simplest  instance  to  take  is  a  case 
of  mitral  disease.  Here,  owing  to  the  obstruction  at  the  mitral  orifice,  the  lungs 
are  always  pathologically  congested,  i.e.,  contain  moi'e  blood  than  they  normally 
should.  When  from  any  cause,  and  it  may  be  only  a  slight  cause,  the  obstruc- 
tion is  in  any  way  increased,  exudation  will  take  place  from  the  vessels  into  the 
lung  and  will  give  evidence  of  its  occurrence  by  wheezing  and  crepitation,  i.e., 
by  the  signs  of  bronchitis.  In  most  instances  the  extra-obstruction  is  slight 
and  the  signs  of  bronchitis  not  severe.  But  the  gravity  of  the  symptoms  depends 
upon  the  degree  of  extra-obstruction  and  the  rapidity  of  its  development,  and 
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when  these  are  great  the  symptoms  will  be  urgent,  even  to  the  extent  of  suffoca- 
tion Of  this  the  two  following  cases  are  good  illustrations,  the  first  occurring 
in  the  course  of  disease  of  the  mitral  valves  and  the  second  of  the  aortic  valves. 

Aevte  Sufocative  Pulmonary  (Edema  in  a  Child  of  Twelve,  with  Mitral  Stenosis. 
Much  Ecemoptijsis.    Death  from  suffocation  in  seventeen  hours  from  onset. 

Henry  W.,  aged  12,  a  strong  and  healthy  chUd,  went  to  bed  well,       woke  up     hour  later 
crymg  with  pain  in  the  pit  of  the  stomach  and  bringing  up  some  '  'congealed  "blood  from  his  mouth 
^h!  was  taken  immediately  to  the  hospital,  spitting  up  blood  on  the  way  and  vomiting 

''^Wlierseen  he  was  found  to  be  much  cyanosed,  suffering  with  great  dyspncea,_  gasping  for 
breath,  constantly  coughing  up  bright  red  fi-othy  blood,  and  groaning  mth  pam  over  the 
prjecordium.  The  pulse  was  120, 
respii-ation  very  rapid,  and  the 
temperature  96°.  Loud,  coarse 
crepitation  was  heard  all  over  the 
chest,  but  there  was  no  dulness  to 
percussion  or  bronchial  breathing. 
The  apex  of  the  heart  was  dis- 
placed 2  inches  outwards,  the 
cardiac  dulness  increased  upwards 
and  to  the  right,  and  a  loud 
presystolic  murmur  audible. 

Throughout  the  night  the 
symptoms  grew  steadily  worse, 
the  cyanosis  increased,  the  frothy 
blood-stained  fluid  continued  to 
be  coughed  up,  and  some  was  also 
vomited. 

The  dyspnoea  and  cyanosis  at 
last  became  extreme,  and  the  lad 
died  of  suffocation,  seventeen 
hours  only  from  the  onset  of  his 
illness. 

The  temperature,  which  was 
96°  on  admission,  slowly  rose  and 
reached  100-6°  just  before  death. 

At  the  autopsy  all  the  organs 
proved  healthy  except  the  heart 
and  the  lungs. 

The  heart  showed  well-marked 
miti-al  stenosis.  The  lungs  were 
firmer  and  heavier  than  normal, 

the  right  weighing  19  ounces  and  .      a  -j  a  • 

the  left  18  ounces.  They  were  greatly  congested  and  cedematous,  a  frothy  sanious  fluid  flowing 
copiously  from  the  surface  on  section,  the  bronchi  also  containing  much  of  the  same  fluid.  JNo 
consolidation  was  found  anywhere,  but  the  congestion  and  cedema  were  most  marked  m  the 
right  lower  lobe,  over  which  the  pleura  was  intensely  congested.  There  was  no  sign  ot 
embolism,  thrombosis,  or  infarct.  i   xi.       v  <. 

Microscopical  examination  revealed  an  interesting  condition  ;  the  vessels  throughout  were 
greatly  distended,  as  in  the  heart-lung.  The  alveoli  were  completely  filled  with  a  slightly 
turbid  coagulable  fluid,  in  which  were  contained  numerous  cells,  both  epithehal  and  lymphatic, 
as  well  as  some  blood.   The  small  bronchi  were  filled  with  similar  contents. 


Fig.  97. 

Section  of  the  lung  from  a  case  of  suffocative  catarrh- 
patient  dying  after  seventeen  hours'  illness.  The 
vesicles  are  fiilled  with  an  albuminous  exsudation,  in 
which  epithelial  and  lymphatic  cells  are  contained. 


Acute  (Edema  of  the  Lungs  due  to  sudden  failure  of  the  Left  Ventricle  in  a 
case  of  Double  Aortic  Disease  ;  free  venesection;  recovery. 

A  man  aged  40  was  admitted  into  the  hospital  with  double  aortic  disease.  He  was  ill 
and  the  heart  was  dilated,  but  he  presented  no  alarming  symptoms  at  the  time  of  admission. 
He  was  put  to  bed,  and  remained  comfortable  until  the  evening,  when,  about  9  o  clock,  without 
obvious  cause,  he  was  seized  with  severe  dyspnoea,  the  heart  became  greatly  embarrassed 
in  action  and  still  further  dilated.    The  patient  began  to  spit  up  frothy  fluid  mixed  mth 
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blood  ;  this  rapidly  increased  in  amount  and  became  more  blood-stained,  until  in  a  very 
short  time  he  was  expoctorating  pure  bright  blood  in  considerable  amount.  Tlie  dyspnuia  and 
distress  became  extre  nie,  the  patient  ffrew  vapidly  luore  and  more  cyanosed,  and  it  was  evident 
that  he  was  dying.  Tlio  view  was  taken  that  the  symptoms  depended  upon  tlie  sudden  failure 
of  the  left  ventricle,  and  acting  on  tliat  opinion  the  patient  was  bled  from  the  arm  to  the 
amount  of  about  25  ounces.  As  the  blood  flowed  the  colour  improved  and  the  urgency  of  tlie 
symptoms  subsided,  so  that  in  an  hour  the  patient  was  out  of  danger. 

The  man  lived  for  more  than  three  months  without  any  similar  attack  and  then  died  gradu- 
ally of  exhaustion. 

The  amount  of  dyspncea,  and  its  sudden  onset,  might  have  been  explamed  by  infarct,  but 
the  rapidity  mth  which  the  symptoms  subsided  after  the  bleeding  proved  the  diagnosis  of  acute 
congestion  due  to  sudden  failure  of  the  left  ventricle  to  be  the  correct  one.    The  venesection 
no  doubt,  saved  the  patient's  life  for  the  time.  ' 

Two  very  similar  cases  are  recorded  by  Moorhead,  Med,  Pr.,  May  17,  1905. 

Dr  Lindsay  Steven  {Lancet,  Jan.  1902)  records  similar  cases. 

(2)  With  no  Antecedent  Morbus  Cordis. — Acute  oedema  of  the  lungs  conse- 
quent upon  sudden  cardiac  failure  is  the  actual  cause  of  death  in  many  cases  of 
hyperpyrexia  and  of  grave  septic  fevers,  especially  those  with  high  temperature, 
such  as  typhus  or  malignant  scarlet  fever. 

Acute  Pulmonary  (Edema  in  a  case  of  Hyperpyrexia  ;  cold  baths; 
temporary  relief ;  death. 

A  man,  aged  36,  was  the  subject  of  an  ordinary  attack  of  rheumatic  fever.  After  a  few 
days,  when  he  was  apparently  convalescent,  the  temperature  began  to  rise  and  rapidly  reached 
108°  F.  After  about  three  hours  or  so  1  saw  the  patient  and  found  him  quite  unconscious,  with 
noisy  rattling  all  over  the  chest,  and  apparently  moribund.  He  was  at  once  placed  in  a  cold 
bath  ;  after  a  few  minutes  he  came  to  himself  so  that  he  could  answer  questions.  The  heart 
became  several  beats  slower  and  the  noisy  rattling  over  the  chest  disappeared.  He  was  kept 
twenty  minutes  in  the  bath,  when  he  complained  of  feeling  cold  and  was  transferred  to  bed. 
The  temperature  rose  again  in  an  hour  and  the  rattling  returned.  Again  he  was  put  into  the 
cold  bath,  and  the  rattling  disappeared.  He  had  several  baths  with  the  same  result,  but  in  the 
end  he  died  of  exhaustion. 

(II,)  Acute  Inflammatory  Congestion.  — It  is  among  the  inflammatory 
group  of  congestions  that  the  other  affections  are  found  which  are  more  commonly 
confounded  with  suffocative  catarrh. 

Capillary  bronchitis  and  secondary  broncho-pneumonia,  though  often  attended 
by  severe  dyspnoea  and  cyanosis,  are  usually  so  evidently  consecutive  to  bronchitis 
as  to  give  rise  to  little  confusion,  though  when  such  cases  end  with  suffocation 
they  have  been  called  suffocative  catarrh.  But  the  distinction  is  clear,  for  the 
attack  begins  as  an  ordinary  bronchitis,  which  spreads  gradually,  with  more  or 
less  rapidity,  to  the  smaller  tubes,  the  symptoms  increasing  in  severity  as  the 
disease  progresses,  and  death  often  comes  more  by  heart  failure  than  by 
suffocation. 

It  is  the  other  form  of  broncho-pneumonia,  the  acute  primary,  presumably 
pneumococcal,  form,  or,  as  it  has  been  called,  acute  congestive  broncho-pneumonia, 
that  is  most  closely  allied  to  suffocative  catarrh.  There  is  also  probably  a 
form  of  pneumococcal  bronchitis  of  great  intensity  and  mortality,  and,  as  the 
case  described  (p.  357)  suggests,  acute  suffocative  catarrh  may  really  be  an 
acute  bacterial  bronchitis  of  pneumococcal  or  some  other  origin.  The  onset 
in  both  these  cases  is  very  sudden  as  in  other  pneumococcal  inflammations,  and 
if  the  affection  be  general  or  widespread  the  symptoms  may  be  very  severe  and 
well  deserve  the  name  of  suffocative  catarrh.  Indeed,  it  is  to  this  group  that  I 
am  inclined  to  refer  Laennec's  acute  suffocative  catarrh. 
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Finally,  in  this  connection  a  remarkable  group  of  cases  deserves  mention  in 
which  pneumonia  begins  in  a  peculiar  way :  the  early  congestive  stage  of  acute 
pneumonia.  Dyspnoea  is  urgent  from  the  onset,  and  examination  shows  wide- 
spread congestion  of  one  lung  and  possibly  secondary  congestion  of  the  other. 
If  death  happened  now  the  case  might  be  not  incorrectly  described  as  suffocative 
catarrh. 

At  first  there  is  no  expectoration,  but  after  an  hour  or  two  it  may  appear 
and  be  more  or  less  blood-stained.  Sometimes  there  is  so  much  blood  that  the 
attack  might  be  described  as  commencing  with  profuse  haemoptysis.  If  life  be 
preserved  the  local  lesions  develop,  and  as  one  lobe  becomes  consolidated  the 
congestion  of  the  other  parts  passes  off  and  the  hfemorrhage  ceases. 

The  condition  of  the  lungs  may  be  compared  with  what  is  sometimes  observed 
in  a  furuncular  inflammation  of  the  skin.  This  may  set  in  with  an  inflammatory 
cederaa,  which  rapidly  involves  a  wide  area,  for  example  the  whole  forearm  from 
knuckle  to  elbow,  yet  the  boil  which  ultimately  forms  may  not  be  larger  than  a 
shilling,  and  as  the  local  inflammation  develops  the  widespread  inflammation 
and  oedema  subside.    The  following  is  a  case  of  the  kind  : — 

Acute  General  Congestion  of  One  Lung,  with  Hcemoptysis,  ending  in 
Apex  Pneumonia,  in  a  ease  of  Mitral  Stenosis. 

A  lady,  aged  35,  who  had  mitral  stenosis  of  many  years'  duration,  was  attacked  one  evening 
with  high  fever  and  great  dyspncea.  The  dyspncea  was  so  severe  that  her  life  seemed  in  danger. 
The  only  physical  signs  were  those  of  acute  congestion  of  the  whole  right  lung.  She  immedi- 
ately began  to  expectorate  pure  blood,  bright  and  frothy,  and  brought  up  several  ounces  in  three 
or  four  hours  with  considerable  relief.  Gradually  the  signs  of  general  congestion  subsided  and 
became  limited  to  the  top  of  the  upper  lobe,  when  the  ordinary  signs  of  acute  pneumonia  subse- 
quently developed.  In  spite  of  the  acute  and  alarming  onset  the  pneumonia  ran  an  ordinary 
course  and  terminated  on  the  fifth  day.    The  patient  then  made  a  rapid  recovery. 

(III.)  Collateral  Fluxion— Respiratory  Failure.— In  close  relation 
with  acute  suffocative  congestion  those  cases  may  be  also  considered  in  which  the 
respiratory  symptoms  are  due  to  collateral  fluxion  or  pulmonary  failure.  The 
conditions  are  interesting,  though  not  likely  to  be  in  any  way  confounded  with 
suffocative  catarrh,  as  they  are  so  obviously  secondary  to  some  other  affection. 

When,  as  in  cases  of  pleuritic  effusion,  the  fluid  forms  gradually,  so  that  time 
is  given  to  the  heart  and  lungs  to  accommodate  themselves  to  the  altered  con- 
ditions, the  opposite  lung  may  for  long  remain  equal  to  the  extra  work  demanded 
of  it.  Still  the  margin  is  small  and  may  easily  be  overstepped ;  the  extra  work 
may  easily  pass  into  overwork,  and  so  soon  as  this  occurs  the  signs  of  bronchitis 
appear.  Thus  the  appearance  of  the  signs  of  bronchitis  on  the  sound  side  is  an 
indication  for  immediate  paracentesis. 

A  similar  condition  may  arise  in  connection  with  abdominal  distension,  e.g., 
in  acute  peritonitis,  acute  tympanites,  or  in  ascites,  the  lower  parts  of  both  lungs 
being  thus  compressed  from  the  pressure  of  the  diaphragm  upwards,  and  so  again 
dyspnoea  may  arise  and  quickly  become  urgent.  If,  as  in  a  case  of  pneumo- 
thorax, the  heart  and  lungs  have  no  time  to  adjust  themselves,  the  signs  of 
respiratory  failure  appear  at  once,  so  that  in  a  few  minutes,  or  at  any  rate  in  an 
hour  or  two,  death  may  occur  from  suffocation. 

In  this  connection  may  be  mentioned  also  those  cases  of  acute  pneumonia  in 
which,  during  the  active  stage  of  the  disease,  the  signs  of  bronchitis  develop  in 
the  opposite  lung.  These  signs  indicate  physiological  failure  and  are  of  very 
grave  significance,  for  as  so  little  can  be  done  to  relieve  them  the  condition 
becomes  rapidly  worse  and  worse  till  death  ends  the  struggle.  In  a  bad  case  of 
pneumonia  the  respiratory  failure  is  not  a  problem  of  such  simplicity  as  has  just 
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been  represented,  for  the  respiratory  and  cardiac  nerve  centres,  as  well  as  the 
heart  and  respiratory  muscles,  are  themselves  affected  by  the  high  temperature, 
and  more  especially  by  the  pneumococcal  toxins,  but  they  all  work  together 
towards  the  same  end. 

Conclusions. — Laennec's  suffocative  catarrh  is  a  peculiar  and  characteristic 
affection,  rare,  especially  in  the  adult,  and  not  generally  recognised  as  a  clinical 
entity. 

It  has  to  be  distinguished  from  capillary  bronchitis  and  disseminated  post- 
bronchitic broncho-pneumonia. 

More  closely  resembling  it  ?ive  primary  broncho-pneumonia,  i.e.,  disseminated 
pneumococcal  pneumonia,  and  possibly  an  acute  pneumococcal,  or  other  bacterial, 
bronchitis. 

In  association  with  it  may  be  placed  (1)  those  cases  of  acute  pulmonary 
oedema  which  develop  in  the  course  of  chronic  heart  obstruction  or  of  acute  heart 
failure,  (2)  the  cases  of  collateral  fluxion  and  pulmonary  failure  which  have  been 
described,  and  (3)  lastly,  those  cases  of  pneumonia  which  commence  with  wide- 
spread pulmonary  congestion. 

A  careful  bacteriological  examination  of  the  sputum  should  be  made  in  all 
cases  of  suffocative  catarrh  as  being  likely  to  throw  light  upon  the  true  nature 
of  the  affection. 


PULMONARY  INFARCT— PULMONARY 
APOPLEXY— EMBOLISM  AND  THROMBOSIS. 

Embolism,  infarct,  and  pulmonary  apoplexy  are  not  convertible  terms,  and 
however  close  their  relation  to  each  other  may  be,  deserve  separate  consideration. 
Infarct  is  but  one  form  of  pulmonary  apoplexy,  and  not  the  most  serious,  nor  do 
the  ordinary  causes  of  haemoptysis  usually  lead  to  infarct.  Infarct,  again,  is  not 
caused  by  embolism  only,  nor  does  embolism  always  lead  to  infarct. 


Sec.  44.] 
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44.  PULMONARY  INFARCT. 

This  is  the  name  given  to  the  condition  in  which  a  part  of  the  lung  is  found 
solid,  the  consolidation  being  due  to  the  stuffing  full  of  the  air-vesicles  with  blood. 

Infarcts  may  be  of  any  size  ;  the  smaller  and  most  characteristic  are  as  large 
as  a  walnut  or  a  small  orange.  They  are  pyriform  or  wedge-shaped,  with  the 
base  towards  the  pleura,  and  they  correspond  with  a  group  of  lobules. 

When  the  lunos  are  removed  from  the  body  the  parts  around  retract,  so  that 
the  infarct  stands  out  somewhat  prominently  above  the  surface.  The  parts 
affected  are  dark  purple  or  nearly  black  in  colour,  but  they  become  red  on 
section  and  exposure  to  the  air.  They  are  sharply  defined  from  the  surrounding 
lung,  are  firm,  airless,  and  sink  in  water. 

The  surface  of  the  section  has  a  granular  appearauce,  resembling  that  of 
croupous  pneumonia,  except  in  colour,  and  being  due  to  similar  causes,  viz.,  the 
stuffing  of  the  vesicles  with  solid  substance  and  the  retraction  of  the  elastic 
walls  on  section. 

Microscopical  examination  shows  the  vesicles  to  be  filled  with  coagulated 
blood.  The  alveolar  epithelium  is  granular,  and  in  parts  detached,  but  otherwise 
the  lung  tissue  is  not  found 
to  be  obviously  altered.  The 
vessels  surrounding  the  in- 
farct are  greatly  distended 
and  filled  with  blood. 

Pathological  results. 
— If  the  infarct  be  small  and 
no  complication  arise  in  it, 
the  blood  effused  will  in  time 
undergo  the  usual  changes 
and  be  removed  partly  by 
expectoration  and  partly  by 
absorption,  so  that  iu  the  end 
complete  restitution  to  the 
normal  may  take  place.  If 
the  infarct  be  larger,  the 
vesicles  affected  may  collapse 
as  the  blood  is  absorbed  and 
induration  follow,  so  that  a 
more  or  less  pigmented  cica- 
trix will  be  left  in  the  site  of 
the  infarct. 

Under  certain  conditions 
the  infarcted  parts  may  be- 
come the  seat  of  inflamma- 
tion, and  thus  pneumonia, 
abscess  or  gangrene  develop,  but  these  results  are  accidental,  and  the  work  of 
infective  organisms. 

Infarcts  vary  greatly  in  size.  They  may  not  be  larger  than  a  pea  or  small 
nut,  or  they  may  involve  a  whole  lobe  or  even  more  than  one  lobe.  They  may 
be  single,  as  most  of  the  large  ones  are,  or  multiple ;  but  if  multiple  they  are 
usually  of  small  size. 

Causes. — The  two  common  causes  of  infarct  are  embolism  of  the  pulmonary 
artery  and  mechanical  rupture  of  small  vessels  from  over-distension.  Besides 


Fig.  98. 

Section  of  hffimorrhagic  infarct,  showing  the  vesicles 
stufl'ed  full  of  blood. 
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these  may  be  mentioned  as  occasional  causes,  injury,  acute  inflammation,  septic 
diseases  and  specific  fevers. 

Injury.— When  the  lung  is  bruised,  haemorrhage  takes  place  into  the  vesicles  and  infarction 
occurs,  but  it  is  not  so  circumscribed,  nor  is  a  contusion  of  the  lung  commonly  called  an 
infarct. 

Acvte  Inflammation,  when  intense,  may  be  associated  with  the  effusion  of  much  blood 
(acute  hcemorrhagic  pneumonia).  But  on  section  the  affected  parts  do  not  show  the  same  dark 
colour,  and  microscopical  examination  easily  establishes  the  nature  of  the  case,  if  any  doubt 
existed.    This  condition,  again,  is  not  included  under  the  term  infarct  as  ordinarily  used. 

In  some  of  the  specific  fevers  infarcts  are  not  uncommon.  They  are  usually  of  small  size 
and  may  be  multiple.  They  often  produce  no  definite  signs  during  life,  and  may  be  discovered 
unexpectedly  on  post-mortem  examination.  They  occur  mostly  in  the  more  severe  or  malignant 
types  of  fever,  especially  in  scarlet  fever,  variola,  diphtheria,  cholera  and  typhus.  They  are 
not  necessarily  associated  with  the  hsemorrhagio  form  of  fever,  though  they  may  occur  with  it, 
for  in  this  form  the  hemorrhage  is  more  likely  to  take  place  from  the  (surface  of  the  bronchi 
than  into  the  lung  vesicles. 

In  septic  diseases,  again,  infarcts  are  common,  and  usually  pass  on  into  pneumonia,  abscess  or 
gangrene. 

Many  of  these  cases  are  no  doubt  embolic,  and  derived  from  clots  in  the  right  side  of  the 
heart,  but  in  some  the  obstruction  is  due  to  the  growth  of  septic  organisms  in  the  cajiOlaries 
•and  small  vessels,  as  may  be  easUy  demonstrated  in  anthrax.    Cf.  fig.  76  from  a  case  of  plague. 

a.  Mechanical  rupture  of  vessels. — Infarcts  in  the  course  of  morbus  cordis 
are  no  doubt  often  due  to  emboUsm,  the  emboM  being  derived  from  the  right 
side  of  the  heart.  Whether  they  are  all  embolic  in  origin  is  open  to  discussion. 
I  think  not ;  for  in  many  no  embolus  can  be  demonstrated,  and  there  is  reason  to 
believe  that  the  mechanical  rupture  of  the  capillaries  and  small  vessels  in  the 
lung  would  sufficiently  account  for  them,  an  event  which  we  know  is  of  frequent 
occurrence  in  the  bronchial  tubes.  This  form  of  infarct  is  met  with  in  cases 
of  disease  of  the  left  side  of  the  heart,  especially  with  mitral  affections,  but  also 
in  cases  of  weak  and  failing  left  ventricle.  In  brown  induration  of  the  lung  the 
enormous  dilatation  of  the  capillaries  and  small  veins  is  the  most  striking 
feature  in  the  morbid  anatomy,  and  evidence  of  their  rupture  is  common  both  in 
the  tissues  and  in  the  alveoli.  The  small  black  lumps  which  are  so  frequently 
expectorated  in  mitral  diseases  are  certainly  produced  in  this  way,  and  so  also 
may  be  some  of  the  larger  infarcts. 

Infarcts  of  this  kind  from  backward  congestion  may  be  large  or  small,  single 
or  multiple.  The  small  ones  are  very  common,  and  frequently  recur  without 
producing  any  definite  symptoms,  so  that  patients  often  complain  of  spitting 
these  dark  lumps  without  attaching  any  importance  to  them.  The  larger 
infarcts  usually  occur  in  the  later  stages  of  mitral  disease,  when  the  signs  of 
pulmonary  congestion  have  already  been  well  marked  for  some  time ;  then  often 
without  any  obvious  cause  the  breathing  may  become  accelerated  and  shorter, 
and  the  signs  of  infarct  appear. 

Sometimes  there  is  a  succession  of  infarcts,  and  when  one  is  subsiding  others 
are  observed  to  develop. 

Alarming  as  these  cases  are,  the  prognosis  is  not  really  so  grave  as  it  often 
appears  to  be. 

A  woman  was  under  treatment  with  general  oedema  and  the  usual  signs  of  cardiac  congestion. 
She  then  began  without  any  obvious  cause  to  spit  blood  and  to  suffer  more  from  her  breathing. 
Slowly  the  signs  of  consolidation  appeared  at  the  one  base  of  one  lung,  and  extended  until  the 
whole  of  the  lower  lobe  was  involved.  This  gradually  subsided,  when  a  similar  condition 
developed  on  the  opposite  side.  Infarct  was  clearly  the  cause  of  her  trouble.  Her  condition 
seemed  desperate,  but  after  a  few  days  she  began  to  improve,  and  in  the  end  all  the  symptoms 
disappeared,  though  she  continued  to  spit  up  much  blood-stained  sputum  for  more  than  three 
weeks.  In  about  a  month  she  had  recovered  and  reached  an  even  better  state  of  healtli  than 
before  her  illness.    She  presented  at  no  time  any  of  the  sudden  symptoms  of  embolism. 
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In  this  and  similar  oases  it  seems  to  me  that  the  explanation  which  refers 
the  infarct  to  mechanical  rupture  rather  than  to  embolism  is  most  consistent 
with  the  clinical  facts.  /i^^o 

h  Embolism.— k\thovig\i  infarcts  are  often  caused  by  emboli— embolism  does 
not  as  frequently  lead  to  infarction  as  seems  commonly  supposed— embolism  ot 
the  common  pulmonary  artery,  or  of  its  main  trunk  or  other  side  is  fatal  too 
soon  for  infarction  to  occur,  and  even  in  the  smaller  branches  embolism  without 
infarction  is  not  vincommon. 

The  symptoms  and  physical  signs  of  infarcts  vary  greatly  according 
to  their  size,  number,  nature,  and  cause;  but  chiefly  according  to  the 
amount  of  circulation-disturbance  they  produce,  and  the  suddenness  oi  its 

^'^^  The  breathing  becomes  short  and  accelerated,  and  even  considerable  dyspnoea 
may  develop.  There  is  generally  a  frequent  cough  and  a  varying  amount  of 
hemoptysis.  If  the  infarct  be  small,  the  blood  will  be  retained  some  time  m 
the  lung,  and  when  expectorated  will  be  dark  in  colour.  If  the  infarct  be  large, 
the  sputum  will  be  more  abundant  and  more  blood-stained,  and  has  been 
compared  in  appearance  to  red-currant  jelly.  It  may  sometimes  look  almost 
hke  pure  blood.  As  the  infarct  subsides,  the  blood  expectorated  loses  its 
bright  colour  and  passes  through  the  usual  changes  of  brown  and  yellow  to 

green.  , 
The  actual  amount  of  blood  lost  is  not  large— a  few  ounces  at  most,  and 

anything  that  could  be  called  copious  haemoptysis  is  rare. 

With  an  embolic  infarct  some  hours  (eight  or  more,  according  to  the  size  of 

the  infarct)  elapse  from  the  time  of  the  embolism  before  the  sputum  becomes 

blood-stained.    With  the  mechanical  infarct  blood  appears  in  the  sputum  much 

quicker.  inn-  j 

Pain  in  the  side  is  often  complained  of.  It  is  like  the  stitch  of  pleurisy,  and 
is  increased  by  respiration.  It  is  connected  with  a  superficial  infarct,  and  is  due 
to  pleurisy  over  it.^ 

The  temperature  is  hardly,  if  at  all,  raised.  A  high  temperature,  e.g.,  103  or 
more,  would  be  an  indication  that  inflammation  had  set  in. 

Small  infarcts  yield  no  physical  signs,  though  the  seat  of  them  may  sometimes 
be  suspected  by  local  signs  of  congestion.  Large  infarcts  give  the  signs  of 
consolidation  with  plugged  tubes. 

The  percussion  note  will  then  be  impaired  and  may  be  dull,  but  an  infarct 
must  have  a  superficial  area  of  at  least  two  square  inches  to  be  detected  by 
percussion. 

The  voice  and  breath  sounds  are  often  not  increased,  and  may  even  be  absent 
when  the  tubes  are  firmly  plugged,  so  that  by  physical  signs  the  diagnosis  from 
pleuritic  effusion  may  not  be  easy  if  the  infarct  be  large. 

In  the  adjacent  parts  there  are  generally  the  signs  of  bronchitis  with 
abundant  crepitation,  i.e.,  of  collateral  congestion. 

An  infarct,  once  started,  can  be  sometimes  observed  slowly  to  extend,  and  so 
may  come  to  involve  a  whole  lobe  or  more. 

There  is  a  tendency  for  infarcts  to  recur,  i.e.,  the  condition,  under  which 
the  first  infarct  developed,  being  persistent,  may  give  rise  to  others,  as  is 
so  often  seen  in  mitral  disease.  The  prognosis  varies  greatly  in  different  cases, 
but  cases  which  appear  desperate  may  not  prove  fatal,  and  may  even  end  in 
complete  recovery. 


1  Gerhardt,  "Htemorrh.  Infarct,"  Volkm.  SammL,  No.  91,  p.  9. 
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45.  PULMONARY  EMBOLISM. 

When  an  artery  is  plugged,  the  circulation  through  the  parts  beyond 
is  stopped,  and  the  blood  both  in  the  corresponding  arteries  and  veins 
becomes  stationary.  Soon  the  veins  become  greatly  distended,  while  the 
capillaries  and  vessels  in  the  surrounding  parts  dilate.  Owing  to  the 
free  anastomosis  which  exists  between  the  small  branches  of  the  pulmonary 
and  bronchial  vessels  the  circulation  through  the  affected  parts  may,  if  the 
obstructed  artery  be  not  large,  become  completely  restored,  and  no  anatomical 
lesion  result.  Under  certain  circumstances  haemorrhage  takes  place  into  the 
vesicles  corresponding  with  the  obstructed  artery,  and  an  infarct  is  produced. 
The  exact  source  from  which  the  haemorrhage  in  these  cases  comes  has  been  a 
subject  of  much  dispute. 

Cohnheim^  maintained  tliat  the  blood  came  from  the  distended  veins,  and  was 
due  to  backward  congestion  from  the  heart,  but  it  has  been  experimentally  shown  ^  that 
when  the  pulmonary  and  bronchial  vessels  are  both  tied,  and  the  veins  alone  left  un- 
obstructed, no  haemorrhage  occurs.  Hence  it  is  concluded  that  the  theory  of  the  venous 
origin  of  the  bleeding  is  not  true,  and  recourse  is  had  to  the  original  view,  advocated  by 
■Virchow,^  that  the  blood  comes  from  the  congested  vessels  of  the  surrounding  parts ;  but 
considering  the  free  anastomosis  that  has  been  referred  to,  it  is  not  unlikely  that  the  bleeding 
really  comes  from  the  vessels  of  the  affected  part  itself.  Whether,  in  either  case,  the  rupture 
is  due  to  mechanical  causes,  or  is  preceded  and  determined  by  a  change  in  the  nutrition  of 
the  vessels,  is  not  agreed  upon,  but  in  many  cases  in  which  the  vessels  have  been  carefully 
examined  no  lesion  has  been  discovered. 

The  subsequent  course  which  the  embolic  infarct  follows  will  depend  chiefly 
upon  the  nature  of  the  embolus  itself;  if  it  be  simple — i.e.,  non-infective — the 
blood  may  be  removed  and  the  parts  in  time  become  fmictionally  active  again  ; 
if  it  be  infective — i.e.,  septic — pneumonia,  abscess  or  gangrene,  as  the  case  may 
be,  will  follow.  The  part  which  embolism  plays  in  the  production  of  these 
lesions  has  been  considered  when  treating  of  metastatic  pneumonia,  abscess  and 
gangrene  of  the  lung. 

Recovery  after  simple  embolism  may  be  incomplete  and  lead  to  indurative 
changes,  and  thus  a  puckered  pigmented  cicatrix  be  left  to  mark  the  site  of 
the  lesion. 

Panum^  observed,  in  some  of  his  experiments  with  finely  divided  substances,  numerous 
small  indurated  patches  which  bore  a  close  naked-eye  resemblance  to  tubercle. 

The  emboli  are  for  the  most  part  clots  or  portions  of  clot  which  have  been 
formed  either  in  the  right  side  of  the  heart  or  in  one  of  the  systemic  veins. 

Any  foreign  body  which  gains  access  to  the  vessels  will  act  as  an  embolus. 

Experimentally  in  animals  all  sorts  of  substances  have  been  employed,  but  naturally 
in  man  other  causes  than  clots  are  very  rare.  Cancer  emboli^  have  been  recorded,  and 
also  hydatids  and  phleboliths. 

The  clots  which  constitute  the  emboli  vary  greatly  in  size,  from  minute 
fragments  only  sufficient  to  plug  one  of  the  smallest  arteries,  to  masses  large 
enough  to  completely  occlude  either  the  pulmonary  artery  itself  or  one  of  the 
main  branches.  The  largest  masses  are  derived,  as  would  be  expected,  either 
from  the  heart  itself  or  from  one  of  the  larger  veins,  as,  for  example,  the  femoral 
or  internal  iliac ;  the  smaller  may  be  derived  from  the  smaller  veins,  or  be 
fragments  from  larger  clots. 

When  clots,  wherever  formed,  soften  and  break  down,  the  embolisms  are 

1  Allgem.  Pathol,  and  Emlol.  Proc,  =  Litten,  Ztsclift.  f.  kirn.  Med.,  i.  139. 

3  Ges.  Abh.  *  Virch.  Arch.,  xxv.  439. 

"  Virchow,  Krankh.  Oeschwiilste  ;  and  Paget,  Palh.  Soc.  Trans.,  xxvii. 
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often  recurrent,  and  as  they  are  infective,  and  carry  with  them  pathogenic 
organisms,  they  excite  inflammation,  suppuration,  or  gangrene  wherever  they 
stick.  Many  of  the  forms  of  acute  pyajmia  are  simply  mstances  of  multiple 
or  recurrent  infective  embolism.  . 

Emboli  of  cardiac  origin.— These  are  for  the  most  part  small,  bemg 
most  frequently  minute  vegetations  detached  from  the  valves  or  endocardium  ; 
but  inasmuch  as  endocarditis  of  the  right  side  is  not  common,  pulmonary 
embolism  from  this  cause  is  rare.  The  emboli  are  generally  derived  froni  clots 
of  larger  size,  situated  in  the  right  auricle,  especially  m  the  appendix  or 
at  the  apex  of  the  right  ventricle  between  the  columns  earner.  When  the 
clots  here  formed  disintegrate,  numerous  emboli  result,  and,  being  usually 
infective,  they  produce  the  clinical  symptoms  of  pyaemia. 

Wlien  the  right  auricle  and  ventricle  are  greatly  dilated,  as  m  the  course 
of  long-standing  obstruction  or  of  gradual  failure,  clots  of  much  larger  size 
may  form.  Cardiac  clotting  of  this  kind  is  met  with  in  the  later  stages 
of  chronic  mitral  disease  or  emphysema,  towards  the  end  of  cancer  and  other 
wasting  diseases,  or  in  the  course  of  asthenic  fevers,  such  as  protracted  cases  ot 
typhoid  fever,  and  it  is  by  no  means  an  uncommon  cause  of  death  after  acute 
pneumonia.  Such  clots  are  often  found  in  post-mortem  examination.  Their 
toucrhness  and  want  of  colour  show  that  they  have  been  formed  before  death, 
and\ave  been  of  long  standing.  They  are  generally  flattened,  and  represent  the 
shape  of  the  cavities  at  the  end  of  systole.  They  often  line  the  whole  ventricle, 
and  extend  into  the  auricle  or  into  the  pulmonary  artery.  These  large  clots 
form  on  both  sides  of  the  heart,  but  are  more  common  on  the  right  side.  Parts 
of  them  are  often  broken  off  They  may  be  detached  en  masse,  but  this  is  not 
likely  to  occur,  because  they  are  fixed  in  position  owing  to  the  extension  of  the 
clot  behind  the  columnse  carnese. 

One  easel  of  detachment  en  masse  I  have  recorded,  in  which  the  clot  formed  in  the  left 
ventricle,  and,  being  detached,  produced  an  embolism  of  the  aorta  itself,  with  sudden  death. 
This  clot  measured  about  5  inches  in  length,  nearly  1  inch  in  width,  and  was  J  to  i  inch  thick. 
It  could  readily  be  replaced  inside  in  the  left  ventiicle  and  auricle  where  it  had  fonned. 

If  detached  from  the  right  side,  sudden  death  would  result  from  embolism  of 
the  pulmonary  artery,  and  this  is  a  fact  which  should  be  borne  in  mind,  where 
embolism  of  the  pulmonary  artery  has  been  found  without  the  discovery  of  any 
source  in  the  veins  from  which  the  clot  could  be  derived. 

Emboli  of  venous  origin.— The  veins  most  frequently  the  source  of 
embolism  are  the  femoral  and  its  branches,  or  the  pelvic.  In  the  femoral 
the  source  is  usually  obvious  on  account  of  the  03dema  of  the  leg  which  has 
preceded  the  embolism. 

Dugnet^  describes  a  case  of  sudden  death  with  the  signs  of  embolism  without  any  previous 
signs  of  thrombosis  in  the  veins,  and  yet  the  source  of  the  clot  was  discovered  2)os«-mo?-fcm  in  the 
femoral  vein,  which  had  been  only  partially  obstructed,  so  that  no  swelling  of  the  leg  had 
occurred. 

In  the  pelvic  veins  the  source  is  often  not  so  clear.  After  parturition, 
when  so  many  of  these  cases  occur,  the  clotting,  which  is  a  normal  process  so 
long  as  it  is  confined  to  the  uterine  vessels,  may  extend  from  them  into  the 
internal  iliac  or  even  the  vena  cava.  In  this  way  massive  clots  are  sometimes 
formed  which  may  yet  not  be  large  enough  to  completely  occlude  the  vessel, 
and  so  make  their  presence  evident. 

Clotting  in  the  vpAns  of  the  arm  and  neck  is  comparatively  rare,  but  owing 
to  the  difficulty  in  keeping  tliese  parts  still  it  is  especially  risky.    On  the  other 

1  Path.  Soc.  Trans.,  xxxiv.  62.  Union  mid.,  1882,  469. 
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hand  the  veins  and  sinuses  of  the  skull  are  common  seats  of  thrombosis  and 
especially  the  jugular  sinus  in  connection  with  disease  of  the  middle  ear  and 
mastoid  cells.  The  clots  derived  from  these  last  sources  are  rarely  of  large  size 
enough  to  produce  definite  signs  of  embolism,  and  what  is  met  with  are  dis- 
seminated patches  of  pneumonia  or  small  abscesses,  which  may  yield  little 
if  any  evidence  of  their  presence  during  life,  and  be  found  unexpectedly  after 
deatli  in  cases  which  have  presented  themselves  simply  as  pyaemia 

Jso  doubt  the  abscesses  found  in  the  lung  after  injuries  to  the  external  parts 
or  bones  of  the  skull  are  similarly  embolic  in  origin. 

The  pulmonary  artery  has  been  in  some  rare  cases  the  seat  of  the  primary 
thrombosis,  the  result  of  some  local  lesion  in  it,  e.g.,  atheroma;  but  this  will  be 
more  naturally  dealt  with  under  the  head  of  thrombosis  of  the  pulmonary  vessels. 

The  symptoms  of  embolism  depend  upon  the  size  of  the  embolus,  i.e.,  upon 
the  extent  to  which  the  pulmonary  circulation  is  affected.  A  single  minute 
embolus  may  lead  to  no  symptoms  at  all,  for  the  collateral  circulation  may  be 
amply  sufficient  to  compensate  readily  for  the  obstruction  at  the  time  and  to 
quickly  restore  the  circulation  through  the  obstructed  parts,  so  that  no  secondary 
lesion  develops.  A  large  embolus,  on  the  other  hand,  sufficient  to  plug  the  main 
pulmonary  artery,  will  cause  the  most  urgent  symptoms,  and  may  be  fatal  in  a 
few  minutes. 

.H.l-n'^r  (^•,"•1^°'^  P^g^*  Tr.,  vols.  27  and  28)  were  the  first  to  draw  especial 

attention  to  embolism  of  the  pulmonary  artery  as  a  cause  of  sudden  death.  «apeciai 

Similar  acute  symptoms  may  be  produced  by  minute  embolisms,  but  only 
when  they  are  in  large  numbers,  and  obstruct  most  of  the  small  vessels  or 
capillaries  of  the  lungs.    The  best  instance  of  this  is  fat-embohsm. 

Emboli  of  medium  size  will  cause  more  or  less  marked  symptoms  at  the  time 
and  commonly  end  in  infarct.  ' 

Emboli  of  any  size,  if  not  simple,  i.e.,  if  infective,  will  lead  to  mflammation, 
abscess  or  gangrene,  as  the  case  may  be,  and  will  be  rapidly  followed  by  the  signs 
characteristic  of  these  affections. 

Embolism  of  the  pulmonary  artery  or  of  one  of  its  main  branches. 

—The  clot  in  this  case  is  of  large  size,  and  is  generally  derived  from  the  heart 
Itself  or  from  one  of  the  large  veins,  e.g.,  the  femoral  or  internal  iliac.  The  patient 
often  without  the  least  warning,  is  suddenly  seized  with  intense  dyspnoea.  The 
respiratory  movements  are  violent  and  rapid,  and  the  air  passes  in  and  out  of  the 
chest  with  much  noise,  but  without  obstruction.  In  spite  of  this,  cyanosis  develops 
and  rapidly  deepens,  the  defective  aeration  of  the  blood  being  obviously  due  not  to 
want  of  air,  but  to  deficient  circulation.  The  right  heart  becomes  greatly  dilated 
and  the  veins  of  the  neck  distended.  The  pulse  grows  more  and  more  weak  and 
irregular,  and  in  a  short  time  the  patient  dies  of  suffocation. 

Death  may  be  almost  instantaneous.    The  patient,  who  has  been  perhaps 
sitting  up,  or  has  moved  for  some  purpose,  is  seized  with  what  looks  like  a 
midden  faint,  becomes  ghastly  pale,  gives  a  few  gasps  for  breath,  and  is  dead 
This,  which  IS  the  result  of  all  the  clinical  forms  of  embolism,  is  evidently  due  to 
cardiac  or  cerebral  syncope  from  the  shock. 

In  other  cases  the  struggle  lasts  for  some  hours,  and  is  horrible  to  witness. 
The  agony  is  intense,  and  the  face  has  a  look  of  the  greatest  horror,  the  eyes 
being  wide  open  and  protruded,  with  dilated  pupils.  An  ashy  pallor  soon 
succeeds  the  cyanosis.  The  respirations  and  pulse  become  weaker  and  more 
irregular  until  they  cease,  sometimes  the  breathing  and  sometimes  the  heart 
stopping  first. 
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The  physical  signs  in  the  most  acute  caaes  are  practically  none  beyond  the 
noisy  respiration  and  the  dilatation  of  the  heart  and  veins.  In  the  more  pro- 
longed cases  the  lungs  become  congested,  oedematous  exudation  takes  place  into 
the°tubes,  and  large  bubbling  crepitation  is  heard  over  the  whole  lung,  and  ends 
in  the  coarse  tracheal  death-rattle. 

In  the  grave  cases  the  consciousness  is  always  obscured,  but  at  first  it  is  prob- 
ably due  to  the  agony  the  patients  suffer  rather  than  to  real  unconsciousness. 
Subsequently,  as  the  cyanosis  becomes  extreme,  the  sensorium  is  dulled  by  the 
carbonic  acid  poisoning.  In  the  end  the  patients  become  really  unconscious, 
and  at  this  time,  as  in  other  forms  of  carbonic  acid  poisoning,  may  be  attacked 
with  convulsions.  It  is  only  during  this  later  stage  of  cyanosis  that  Cheyne- 
Stokes  breathing  may  be  observed. 

"When  one  pulmonary  artery  only  is  plugged,  the  symptoms  may  be  severe  at 
first,  but  then  gradually  decrease  in  intensity  as  the  circulation  adjusts  itself,  and 
the  same  is  true  when  smaller  branches  are  obstructed.  The  embolised  lung  is 
often  reduced  in  size;  in  other  words,  the  distension  of  the  blood-vessels  is 
necessary  for  the  normal  full  distension  of  the  alveoli. 

Embolism  of  a  medium-sized  vessel  generally  leads  to  infarct,  which 
manifests  itself  by  the  physical  signs  already  described. 

The  sputum,  when  infarction  occurs,  is  more  or  less  blood-stained ;  in  other 
cases  it  may  be  simply  oedematous  in  character,  and  in  the  most  acute 
forms  there  may  be  no  expectoration  at  all. 

The  temperature  is  not  raised  at  first,  and  may  even  be  depressed  below  normal 
on  account  of  the  shock ;  later  it  may  rise  a  little,  but  a  high  temperature  is 
almost  always  an  indication  that  inflammation  has  occurred,  though  the  absence 
of  high  temperature  does  not  preclude  the  existence  of  inflammatory  lesions. 

A  rigor  sometimes  occurs  at  the  time  of  the  embolism,  and  that  too  with  an 
embolus  of  simply  non-infective  nature;  but  with  septic  or  infectious  emboli, 
rigors  are  common,  and  are  then  usually  repeated  as  fresh  embolism  occurs. 

In  valvular  disease  of  the  heart,  the  temperature  is  often  raised  without  apparent  reason. 
This  is  much  more  common  with  aortic  than  with  mitral  disease,  but  may  occur  mth  either.  In 
some  cases  the  explanation  is  probably  to  be  found  in  the  occurrence  of  minute  embolisms,  but  in 
other  cases  neither  the  physical  signs  nor  the  coui-se  of  the  case  suggest  this  cause  or  any  other. 

In  all  cases  the  symptoms  in  the  main  depend  upon  the  suddenness  with 
which  the  circulation  is  interfered  with,  but  the  physical  signs  vary  with  the 
duration  of  the  symptoms  and  require  time  to  develop.  In  this  respect  there  is 
a  great  contrast  between  embolism  and  thrombosis,  extensive  thrombosis  often 
producing  less  disturbance  than  a  more  limited  embolism.  The  same  contrast  is 
seen  between  pneumothorax  and  pleuritic  eff"usion,  and  for  the  same  reason,  the 
former  being  so  much  more  sudden  in  its  development  than  the  latter. 

It  has  been  experimentally  shown  that  the  gradual  obliteration  of  the  pulmonaiy  vessels  may 
be  carried  on  until  three-fourths  of  the  entire  pulmonary  circulation  is  arrested  mthout  causing 
any  serious  fall  in  the  carotid  tension,  or  causing  death,  though  the  sudden  arrest  of  the  circula- 
tion in  a  much  smaller  number  of  vessels  may  be  quickly  fatal.  ^ 

The  prognosis,  at  the  time,  varies  with  the  size  of  the  vessel  plugged,  that  is, 
with  the  urgency  of  the  symptoms ;  subsequently,  it  depends  more  upon  the 
nature  of  the  embolus  and  the  chances  of  its  recurrence.  With  small  embolisms 
and  infarcts,  if  they  be  not  numerous  or  infective,  recovery  is  common  and  often 
complete,  and  even  larger  embolisms,  which  have  been  ushered  in  with  the  gravest 
symptoms,  sometimes  end  in  recovery. 

^  Lichtheim,  Storungen  d.  Lungen  Kreislavfen. 
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Vawdrey  Lush  >  records  a  case  of  a  woman  of  50  who  had  three  severe  attacks  of  embolism  and 
recovered.  Humpliry  -  also  records  a  remarkable  case  of  recovery  after  embolism,  in  wliich  the 
patient  died  later  of  another  aflection,  when  the  plugged  pulmonary  artery  was  found  reduced  to  a 
fibrous  cord. 

Embolism  of  minute  vessels. — Emboli  which  are  only  large  enough  to 
plug  the  capillaries  or  very  small  vessels  of  the  lung,  produce  no  symptoms  at  all 
unless  they  are  very  numerous,  and  not  even  then  unless  they  all  occur  at  the 
same  time.  This  has  been  often  demonstrated  experimentally  by  means  of  finely- 
divided  substances  such  as  mercury  or  fine  ground  charcoal,  but  the  condition  rarely 
arises  naturally,  and  almost  the  only  instance  of  it  is  met  with  in  fatty  embolism. 

Fat-Embolism. — This  was  first  described  and  studied  experimentally  by 
Virchow,  who  showed  that  when  fluid  fat  was  injected  rapidly  into  the  veins  the 
animals  died  asphyxiated.  Zenker  in  1862  was  the  first  to  describe  the  condition 
in  man,  following  a  severe  crush  to  the  abdomen  in  which  the  liver  was  ruptured. 
Since  then  many  cases  have  been  recorded,  mostly  in  connection  with  fracture  of 
bone ;  others  as  the  result  of  bruising  or  crushing  of  fatty  parts,  such  as  the 
subcutaneous  tissues. 

Reiter"  collected  all  the  cases  recorded  up  to  1886 — 211  in  number. 
Nearly  60  per  cent,  followed  fracture  of  bones. 

,,      14      ,,  inflammation  of  bone  (acute  and  chronic). 

,,      11      ,,  ,,      chronic  suppuration  of  soft  parts. 

7      ,,  ,,      injuries  of  soft  parts. 

2      ,,  lesions  of  the  adipose  tissues  in  the  abdomen. 

In.         7      , ,       the  causes  were  miscellaneous. 
The  miscellaneous  cases  include  phthisis,  diabetes,  empyema,  a,nd  post-partum  states. 
In  post-partum  cases  *  the  fat  is,  no  doubt,  derived  from  the  involution  changes  in  the  uterus  ; 
in  empyema  from  the  fatty  disintegration  in  the  pus. 

Morbid  Anatomy. — The  lesions  found  in  the  lungs  are  very  tiny  pin-point 
infarcts.    Large  infarcts  are  rare. 

A  case  is  recorded  by  Eberth  ^  in  which  three-quarters  of  the  right  lung  was  infarcted  and 
.almost  all  the  capillaries  were  filled  with  fat,  the  patient  dying  \vith  profuse  haemoptysis. 

The  rest  of  the  lungs  is  congested  and 
oedematous,  but  these  secondary  changes 
are  only  found  where  the  fatty  embolism 
is  extensive. 

There  are  no  inflammatory  changes 
unless  the  fat  be  septic.  As  no  perma- 
nent lesion  follows  fat  embolism,  it  is  clear 
that  the  fat  must  be  easily  got  rid  of.  It 
is  often  found  in  the  lymphatics  of  the 
lung,  and  is  no  doubt  partly  i-emoved  in 
this  way;  but  it  also  passes  readily, 
especially  if  in  fine  droplets  and  still 
more  as  an  emulsion,  through  the  small 
capillaries,  and  thus  reaches  the  pul- 
monary veins,  whence  it  may  be  carried 
through  the  arteries  over  the  whole  body, 
and  be  found  in  the  small  vessels  of  the  brain,  liver,  kidney  and  spleen. 


Fig.  99. 

Fat  embolism  of  the  lung,  osmic  acid  pre- 
paration.  (Moullin,  Lancet,  1881,  ii.  171.) 


1  Bril.  Med.  Jour.,  1880,  i.  843  ;  c/.  also  Bowen,  Liverpool  Med.  and  Chir.  Jour.,  1889,  ix.  70. 

2  Cf.  Lancet,  1881,  i.  16. 

*  For  history  and  literature,  cf.  deGroube,  Rev.  de  Chir.,  1895,  xv.  577. 

<  Virchow,  Berl.  klin.  Woch.,  1886,  No.  30.  =  Fortsclir.  dcr  Med.,  1898,  xvi.  251. 
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In  the  same  way  it  passes  readily  through  the  capillaries  of  the  kidney  into 
the  renal  tubules,  and  appears  as  fat  in  the  urine,  and  forms  a  fatty  pellicle  on  its 
surface,  of  which  the  familiar  condition  posi- 
partuvi  is  an  example.  Possibly  if  a  large 
amount  of  fat  passed  into  the  arteries  in  this 
way,  serious  symptoms  might  be  produced  by 
the  obstruction  to  the  vessels  in  the  brain 
or  heart.  This  might  even  lead  to  sudden 
death,  and  be  the  explanation  of  some  of  the 
cases  of  death  from  so-called  "shock." 

It  is  interesting  in  this  connection  to 
note  the  fact  that  in  some  of  the  fatal  cases 
Cheyne-Stokes  breathing  has  been  observed. 

Symptoms.  —  Experimentally  it  has  Fig.  100. 

been  shown  (1)  that  if  fluid  fat  be  injected    Fat  embolism  in  capillaries  of  the  lung, 
very  slowly  in  small  quantities  at  a  time  no         (Moullin,  Lancet,  1881,  ii.  171.) 
-symptoms  whatever  are  produced ;  (2)  that  it 

is  only  when  a  large  amount  of  fat  is  introduced  rapidly,  so  that  a  large  number 
■of  the  capillaries  are  obstructed  at  the  same  time,  that  grave  symptoms  arise,  for 
it  is  not  until  about  three-quarters  of  the  total  pulmonary  capillaries  are  plugged 
that  asphyxia  sets  in ;  (3)  that  if  the  fat  be  introduced  in  the  form  of  a  very  fine 
•emulsion,  as  in  milk,  it  passes  rapidly  through  the  vessels  and  produces  no 
capillary  obstruction  at  all. 

It  is  therefore  probable  that  fatty  embolism  in  the  lung  is  much  more 
common  and  at  the  same  time  much  less  important  than  is  ordinarily  supposed, 
and  MouUin's  investigations  show  that,  if  looked  for,  the  condition  may  be  often 
found  post-mortem,  when  there  have  been  no  symptoms  to  suggest  it  during 
life. 

The  chief  symptom  is  dyspnoea.  This  is  due  primarily  to  the  infarcts,  and 
secondarily  to  the  collateral  congestion  which  follows  in  the  rest  of  the 
lungs. 

In  slight  cases  there  may  be  no  dyspnoea  at  all,  or  at  the  most  some  accelera- 
tion of  respiration  with  a  little  subjective,  but  no  obvious,  dyspnoea.  On  the 
other  hand,  the  dyspncsa  may  be  marked  when  there  are  no  physical  signs  to 
explain  it.  Indeed,  dyspnoea,  which  is  out  of  all  proportion  to  the  physical  signs 
in  the  lungs  and  arises  under  the  appropriate  conditions  for  fatty  embolism,  may 
enable  the  diagnosis  in  some  instances  to  be  correctly  made. 

When  physical  signs  arise,  they  are  those  of  congestion,  i.e.,  bronchitis,  and 
are  produced  by  the  exudation  of  serum  from  the  congested  vessels  into  the  air- 
tubes. 

Air  Embolism.— Sudden  death,  after  the  admission  of  air  into  the  veins, 
suggests  the  possibility  that  the  fatal  result  is  due  to  air  embolism,  i.e.,  to  the 
obstruction  of  the  small  vessels  by  air-bubbles,  for  air-bubbles  have  been 
frequently  found  in  them.  It  is  known  that  the  presence  of  air  in  fine  capillary 
tubes  greatly  increases  the  force  required  to  drive  fluids  through  them,  but  it 
has  been  shown  that  air  is  very  readily  absorbed  from  the  small  vessels,  and  that 
unless  a  very  large  number  of  them  are  concerned  at  the  same  time  no  marked 
symptoms  are  produced.  These  facts  make  it  probable  that  the  heart  itself 
takes  a  very  large  share  in  the  result,  for  the  right  auricle  and  ventricle  are 
found  greatly  distended,  and  the  blood  in  them  churned  up  into  a  froth,  so  that 
the  force  of  the  ventricle  is  probably  expended  more  in  compressing  the  air  it 
contains  than  in  driving  the  blood  onwards. 


372 


DISEASES  OP  THE  ORGANS  OF  RESPIRATION.       [SeC.  45, 


The  diagnosis  of  embolism,  as  a  rule,  presents  no  difficulties.  The  sudden 
access,  the  symptoms,  the  physical  signs  or  the  want  of  tiiem,  coupled  with  the 
history  of  the  case  and  the  frequent  presence  of  clotting  in  some  of  the  systemic 
veins,  render  the  diagnosis  easy. 

The  other  forms  of  spasmodic  dyspnoea  from  which  pulmonary  embolism 
has  to  be  distinguished  are  asthma,  obstruction  to  the  glottis  or  main  air-tubes, 
diabetes  and  uraemic  dyspncBa,  cardiac  dyspnoea,  and  pulmonary  thrombosis. 

From  asthma  and  laryngeal  obstruction  the  different  character  of  the  respira- 
tion suffices  for  the  diagnosis. 

From  diabetic  and  ursemic  dyspnoea  the  diagnosis  would  not  be  altogether 
so  easy,  but  there  is  in  these  cases  little  or  no  cyanosis,  and  the  chnical  state 
suggests  rather  a  nervous  than  a  thoracic  origin. 

From  cardiac  dyspnoea  and  pulmonary  thrombosis  embolism  would  be 
distinguished  by  the  suddenness  of  its  onset,  and  the  difficulty  would  be  much 
greater  to  diagnose  these  two  conditions  from  each  other  than  to  distinguish 
either  of  them  from  embolism. 

Clinical  forms. — The  sudden  onset  is  characteristic  of  all  forms  of 
emboHsm  alike ;  the  different  clinical  forms  depend  upon  the  subsequent  course. 

In  the  first  and  most  striking  form  death  is  sudden,  sometimes  in  a  few 
minutes,  and  so  rapid  that  no  diagnosis  is  possible ;  more  often  intense  dyspnoea 
betrays  the  cause.  In  the  former  case,  the  patient  dies  of  shock ;  in  the  latter, 
of  acute  suffocation.  Sudden  death  is,  however,  not  as  frequent  with  embolism 
as  has  been  supposed,  and  even  in  the  most  acute  cases  life  is,  as  a  rule,  prolonged 
for  a  few  hours,  but  the  dyspnoea  is  intense  and  the  suffering  extreme. 

In  a  second  form  the  symptoms,  though  of  sudden  onset,  may  not  be  very 
acute  at  first,  but  become  so  by  degrees,  and  the  patient  dies  with  gradually 
increasing  suffocation.  This  is  generally  to  be  explained  as  the  result  of 
extension  of  the  clot  by  fresh  thrombosis  round  the  original  embolus. 

In  another  form  the  symptoms,  though  very  severe  at  first,  gradually^ 
diminish  in  severity  and  recovery  takes  place. 

Lastly,  there  is  the  form  in  which  the  embolisms  recur,  it  may  be,  many- 
times. 

Treatment. — Pulmonary  embolism  offers  little  scope  for  treatment.  The 
best  of  all  is  its  prevention.  For  this  reason  the  greatest  care  must  be  exercised 
where  clots  are  known  to  exist,  lest  by  manipulation  or  by  movement  the  clot 
should  become  dislodged.  Thus  with  thrombosis  of  the  femoral  the  vein  and  leg 
should  be  very  cautiously  examined,  and  the  patient  warned  against  moving  or 
attempting  to  walk,  and  especially  against  any  sudden  effort.  The  same  holds 
good  after  parturition,  for  in  many  of  these  cases  it  has  been  some  exertion  or 
sudden  movement  that  has  determined  the  dislodging  of  the  clot. 

At  the  time  of  the  attack,  when  the  symptoms  are  urgent  and  grave,  the 
chief  dangers  lie  in  the  shock  produced ;  in  the  risk  of  paralysis  of  the  right 
side  of  the  heart  from  over-distension,  or  of  the  heart  as  a  whole ;  and  lastly, 
from  suffocation. 

Diffusible  stimulants  are  most  useful,  and  if  the  patient  be  unable  to  swallow 
on  account  of  the  dyspnoea,  they  may  be  administered  sub  cuiem  or  pe7-  rectum. 
A  little  opium  is  often  of  great  benefit,  to  quiet  the  excitement  and  alarm  which 
add  so  much  to  the  distress  ;  but  opium  cannot  be  wisely  given  if  there  is  much 
cyanosis,  and  the  need  for  it  is  past  if  the  patient's  sensibility  be  already  dulled 
by  the  carbonic  acid  poisoning. 

Where  the  right  heart  is  greatly  distended,  and  the  cyanosis  extreme  and 
rapidly  developing,  there  is  no  more  rational  way  of  giving  relief  than  by  free 
venesection.    Unfortunately  the  result  is  often  disappointing,  even  where  the 
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treatment  has  seemed  most  clearly  indicated ;  still,  I  think  it  may  be  said  that^ 
where  bleeding  has  failed,  nothing  else  would  have  succeeded. 

If  life  be  prolonged,  everything  possible  must  be  done  to  keep  up  the  strength 
and  maintain  the  action  of  the  heart,  for  the  longer  the  patient  can  be  kept 
alive,  the  greater  the  chance  there  is  that  the  circulation  may  adjust  itself  and 
recovery  take  place. 

With  this  object  the  patient  must  be  carefully  fed  and  stimulants  given. 
Strychnia,  strophanthus  or  caffein  are  useful  remedies,  but  digitalis  must  be 
employed  with  caution.  Benefit  is  often  derived  from  the  application,  to  the 
prtecordium,  of  mustard  poultices  or  other  counter-irritants, 

46.  PULMONARY  THROMBOSIS. 

Spontaneous  thrombosis  may  occur  in  either  the  pulmonary  arteries  or  veins,, 
but  rarely  primarily  in  either. 

In  the  pulmonary,  as  in  other  arteries,  the  determining  cause  will  almost 
certainly  be  some  local  disease  in  the  vessel  itself.  In  most  cases  the  vessel  has 
become  involved  by  extension  to  it  of  some  inflammatory  or  other  disease  near  it 
— but  in  some  rare  cases  the  disease  originates  primarily  in  the  vessel  itself. 

Thus  Romberg^  describes  a  remarkable  case  in  which  most  extensive  atheromatous  disease 
was  found  widely  spread  throughout  the  branches  of  the  pulmonary  artery,  although  the  main 
trunk  and  pulmonary  valves  were  free.  Great  stenosis  was  produced,  and  the  patient  died 
with  much  dyspncea  and  cyanosis. 

The  clots  have  almost  always  formed  originally  in  the  heart,  have  spread 
thence  by  direct  extension  into  the  vessels  from  the  right  side  onwards  into  the 
arteries,  and  from  the  left  backwards  into  the  veins.  Instances  of  this  are  met 
with  most  frequently  in  cases  which  have  been  long  a-dying,  as  in  phthisis, 
cancer,  or  even  typhoid  fever.  Such  clots,  though  they  may  extend  into  almost 
every  branch  of  the  artery  or  vein,  are  rarely  large  enough  to  occlude  any  of  the 
vessels  completely,  and  they  rarely  produce  any  distinctive  symptoms  by  which 
their  presence  could  be  diagnosed  daring  life. 

Among  the  acute  diseases,  there  seems  to  be  in  pneumonia  a  special  liability 
to  cardiac  clotting,  and  sometimes  the  clots  extend  as  described  into  the  vessels. 
But  besides  this,  there  may  be  in  pneumonia  a  local  thrombosis  arising  in  the 
vessels  of  the  inflamed  part,  as  there  may  be  also  in  other  inflammations,  e.g., 
abscess  or  gangrene. 

Local  thrombosis  may  also  result  from  compression  of  the  vessels  from  with- 
out, as  in  cases  where  a  new  growth  surrounds  them. 

From  a  local  thrombosis,  however  started,  the  clot  may  extend  towards  the 
heart,  but,  as  a  rule,  the  extension  is  in  the  other  direction,  from  the  heart  to 
the  vessels. 

The  clots  described  have  the  usual  characters  of  ante-mortem  clots,  being  firm 
and  decolorised,  and  are  easily  distinguished  from  the  soft  gelatinous  purple  clots 
of  post-mortem  formation. 

Wilson  Fox^  gives  a  review  of  the  literature  of  pulmonary  thrombosis,  and  the  great  majority 
of  the  cases  he  refers  to  are  instances  of  the  extension  of  clotting  from  the  heai't. 

Newton  Pitt,^  from  an  examination  of  the  post-mortem  records  of  Guy's  Hospital,  concludes 
that  thrombosis  of  the  pulmonary  vessels  is  not  rare,  indeed  that  it  is  commoner  than  embolism,. 

1  D.  A.f.  klin.  Med.,  xlvi.,  Pt.  1  and  2. 

*  Appendix  to  Art.  on  Embolism  in  Dis.  of  Lungs  attd  PI.,  p.  223. 

*  Path.  Sac.  Trans.,  xliv.  48. 
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but  he  does  not  appear  to  distinguish  very  clearly  between  the  clot  which  has  extended  from  the 
heart,  and  that  which  has  originated  in  situ.  He  usually  lays  emphasis  on  the  fact  to  which 
I  have  already  drawn  attention,  that  embolism  often  occurs  without  infarction. 

Primary  thrombosis  is  a  very  rare  affection.  Most  of  the  cases  recorded 
under  this  name  are  evidently  instances  of  embolism,  for  the  distinction  between 
embolism  and  thrombosis  has  not  been  always  strictly  observed,  especially  by  the 
earlier  writers,  and  it  is  not  always  easy  to  distinguish  between  the  original 
embolus  and  the  recent  clot  which  forms  around  and  beyond  it. 

The  exciting  cause  is  generally  to  be  found  in  some  local  lesion  of  the  vessels, 
as,  for  example,  atheroma,  calcification,  syphilis,  or  in  the  extension  to  the  vessel  of 
some  mischief  from  without,  either  inflammatory  or  of  the  nature  of  new  growth. 

Thrombosis  does  not,  however,  necessarily  follow  even  when  a  new  growth  penetrates  the 
vein,  but  in  this  there  is  nothing  peculiar  to  the  lung. 

Wilks^  describes  a  case  in  which  the  clot  was  caused  by  disease  of  the  valves  of  the 
pulmonary  artery. 

In  Penzoldt's '-  case  the  exciting  cause  was  found  in  endocarditis  of  the  pulmonary  artery. 

Turner_8  records  three  similar  cases.  He  also  describes  in  the  same  volume  an  interesting 
case  in  which  the  pulmonary  artery  was  affected  with  tubercle,  although  there  was  no  throm- 
bosis. Weigert^  records  a  similar  observation  in  the  pulmonary  artery,  and  Nugga  ^  one  in  the 
pulmonary  vein. 

Kingston  Fowler  ^  gives  a  remarkable  case  of  thrombosis  of  the  main  trunk  from  the  valves 
to  the  bifurcation,  caused  by  atheroma  in  the  vessels.  It  seemed  possible  that  the  condition 
might  have  existed  for  five  years  before  death. 

Charles  Box  '  records  a  series  of  cases  in  which  a  thrombus  developed  in  the  pulmonary 
artery,  and  being  detached  caused  embolism. 

For  similar  cases  of  cardiac  origin,  cf.  p.  367. 

Symptoms. — In  most  instances  the  lesion  has  been  discovered  only  on 
post-mortem  examination,  and  has  not  been  diagnosed  during  life.  The  local 
thrombosis  in  pneumonia,  abscess,  gangrene  or  tumour  is  of  little  more  than 
pathological  interest.  The  secondary  thrombosis  extending  from  the  heart  is 
preceded  by,  and  associated  with,  the  signs  of  cardiac  failure  and  pulmonary 
congestion,  but  it  produces  no  definite  symptoms  by  which  it  can  be  distinguished 
from  these  conditions.  Primary  thrombosis  would  be  attended  with  the  same  signs 
as  those  of  embolism,  except  that  the  onset  would  be  gradual  and  not  sudden. 
The  diagnosis  during  life  must  obviously  be  one  of  the  greatest  difficulty. 

I  have  seen  one  case  of  the  kind  in  which  I  ventured  to  hazard  the  diagnosis  of  primary 
thrombosis,  and  it  proved  to  be  correct  upon  post-mortem  examination.  The  case  was  very 
peculiar,  and  it  is  the  only  one  of  the  kind  I  have  ever  seen  which  I  was  able  to  diagnose. 

Treatment  can  only  be  symptomatic  and  must  be  directed  towards  support- 
ing the  strength  and  maintaining  the  action  of  the  heart. 

47.  ABSCESS  OF  THE  LUNG. 

Abscess  of  the  Lung  is  an  indefinite  affection,  for  the  term  abscess  is  not 
used  with  the  same  precision  when  applied  to  the  lung  as  it  is  when  applied  to 
other  parts  of  the  body.  Closed  cavities  containing  pus  are  very  rare  in  the  lung, 
and  generally  prove  to  be  pre-existing  cysts,  e.g.,  hydatids,  which  have  suppurated. 

In  the  rare  cases  of  lymphangitis  pulmonalis,  or  acute  interstitial  pneumonia,  the  lymphatics, 
being  distended  with  pus,  present  themselves  as  abscesses  ;  and  in  extreme  forms,  when  the  pleura 
has  been  dissected  ofi'  for  some  distance  from  the  lung,  the  abscess  may  be  of  considerable  size. 
Clinically  such  cases  present  themselves  as  acute  pneumonia  and  not  as  abscess  at  all. 


1  Path.  Sac.  Trans.,  viii.  121. 

2  Path.  Soc.  Trans.,  xxxvii.  134. 
'  Dis.  of  Lungs,  p.  511. 


2  D.  Arch.  f.  Mill.  Med.,  xii.  p.  26. 

«  Virch.  Arch.,  Ixxvii.  '  Ibid,.,  Ixxvi. 

'  Clin.  Soc.  Trans.,  xxxix.  p.  189. 
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Most  so-called  abscesses  of  the  lung  are  either  acute  suppurating  pneumonias 
or  cavities  left  behind  by  such  suppuration ;  and  they  are  often  described  as 
acute  or  chronic  abscesses  respectively. 

Acute  Abscess  of  the  lung  is  met  with,  in  its  commonest  as  well  as  its 
most  characteristic  form,  as  the  result  of  septic  embolism.  Round  the  embolus,  a 
patch  of  pneumonia  develops  which  proceeds  to  suppurate ;  the  lung  tissue 
becomes  also  involved,  and  either  suppurates  too  or  sloughs.  In  this  way  a  portion 
of  the  lung  is  destroyed  and  a  cavity  produced.  The  walls  are  at  first  ill-defined, 
and  consist  of  the  remains  of  the  inflamed  lung  tissue,  which  projects  as  ragged 
tags  into  the  interior.  Gradually  a  line  of  demarcation  is  formed,  the  dead  por- 
tions of  the  lung  are  separated,  and  a  smooth-walled  cavity  results,  lined  with  a 
pyogenic  membrane.  As  time  goes  on,  more  or  less  of  fibrous  tissue  develops 
round  it,  and  so  a  chronic  cavity  is  produced  with  thick  fibrous  walls  and  a 
smooth  pus-secreting  lining.    This  is  commonly  described  as  a  chronic  abscess. 

In  the  early  stage  there  will  be  clinical  evidence  of  nothing  more  than  acute 
pneumonia,  and  the  presence  of  abscess  is  often  only  a  matter  of  conjecture  or 
suspicion.  The  diagnosis  can  only  be  made  certain  by  the  discovery  in  the 
sputum  of  fragments  of  lung  tissue. 

In  the  later  stage,  if  the  cavity  be  large  enough  and  near  enough  to  the 
surface,  the  signs  will  be  those  of  excavation;  the  difficulty  will  then  be  to 
diagnose  such  chronic  cavities  from  the  similar  cavities  produced  by  bronchiectasis 
or  by  chronic  tuberculosis,  and  except  by  observation,  or  the  history  of  the  case, 
this  will  in  most  cases  be  impossible. 

There  are  thus  two  forms  of  affection,  both  described  by  the  name  of  abscess — 

(1)  Localised  acute  suppurating  pneumonias,  of  which  the  embolic  or  septic 

may  be  taken  as  the  type. 

(2)  The  chronic  cavities  left  by  this  or  other  suppuration. 

There  still  remains  a  third  group,  often  inaccurately  spoken  of  as  abscess,  viz., 
that  in  which  the  suppurating  cavity  has  been  formed  in  the  lung  by  the  spreading 
of  suppuration  into  it  from  the  neighbourhood,  e.g.,  from  the  pleura,  liver, 
abdomen,  and  mediastinum. 

Of  the  last  group  little  need  be  said  except  that  it  does  not  at  all  follow  that 
an  abscess  in  the  neighbourhood  will,  even  if  it  burst  through  the  lung,  caiise 
suppuration  in  it ;  on  the  contrary,  it  is  remarkable  for  how  long  a  time  the  pus 
may  be  expectorated  without  any  inflammation  of  the  lung  resulting. 

Abscesses  following  acute  inflammation  of  the  lung. — No  sharp  line  can  be 
drawn  between  the  diffiise  suppuration  which  is  called  purulent  infiltration,  or 
the  purulent  stage  of  pneumonia,  and  the  local  suppuration  that  ends  in  abscess. 
In  all  cases  alike  the  suppuration  is  excited  by  specific  organisms,  e.g.,  staphy- 
lococcus, pyogenes  aureus  or  albus,  etc.  If  this  be  so,  it  is  likely  that  suppura- 
tion will  be  excited  whenever  the  organisms  of  suppuration  find  access  to  the 
lung,  and  especially  if  there  be  a  patch  of  acute  inflammation  already  there. 
The  organisms  may  reach  the  lung  either  by  the  blood-vessels  or  by  the  air-tubes. 
In  the  former  case  they  are  usually  derived  from  some  focus  of  suppuration 
already  existing  elsewhere  in  the  body  and  carried  into  the  lungs  by  embolisms. 
The  parts  around  the  embolus,  whether  it  be  large  enough  to  cause  an  actual 
infarct  or  not,  become  inflamed,  and  suppuration  follows.  These  cases  present 
themselves  as  septic  or  embolic  pneumonia,  and  the  abscesses,  being  of  small  size, 
may  give  no  evidence  of  their  existence  during  life,  so  that  their  presence  is 
usually  a  matter  of  conjecture  only.  They  are  often  multiple,  and  then  death 
is  the  invariable  result.  When,  as  in  croupous  pneumonia,  the  lung  is  already 
inflamed,  and  the  organisms  of  suppuration  gain  access  to  the  inflamed  part,  the 
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same  changes  are  excited,  and  the  consolidation  either  suppurates  as  a  whole  or  in' 
one  or  more  parts.  When  suppuration  takes  place  in  pneumonia  it  is  nearly 
always  fatal — the  diffuse,  I  believe,  invariably,  and  the  localised  generally. 

Abscesses  in  connection  loith  foreign,  bodies  in  the  air-tubes. — When  foreign  bodies 
gain  access  to  the  air-tubes,  and  so  reach  the  lung,  the  changes  they  excite  depend 
greatly  upon  their  nature  and  septicity.  Clean,  inert  substances  often  lie  long  in 
the  lung  without  producing  any  lesion,  or,  at  any  rate,  anything  more  than  is  the 
more  or  less  mechanical  result  of  their  presence,  viz.,  collapse  or  perhaps  bron- 
chiectasis. If,  however,  the  substance  be  infective — as,  for  instance,  particles  of 
food  or  septic  discharges  from  the  mouth,  pharynx,  or  air-tubes  themselves — violent 
inflammation  is  at  once  excited,  and  this  may  take  on  an  acutely  suppurative 
or  even  a  gangrenous  character.  Such  cases  would  present  the  clinical  features 
of  acute  septic  pneumonia,  and  after  death  acute  abscesses  would  be  found.  In 
the  few  cases  in  which  life  is  maintained  a  chronic  cavity  or  abscess  is  the  result. 

Abscesses  from  compression  of  the  air-tubes. — One  other  class  of  case  remains  for 
consideration,  viz.,  that  in  which  suppurating  cavities  occur  in  connection  with  a 
tumour  or  aneurysm  in  the  mediastinum  or  with  a  new  growth  in  the  lung  itself. 
In  these  cases  parts  of  the  lung  are  found  which  look  like  abscesses  on  section,  and 
in  which  portions  of  the  lung  are  found  in  a  state  of  necrosis  or  gangrene  bathed  in 
pus.  Where  cancer  is  present  such  cavities  have  been  often  described  as  secondary 
nodules  midergoing  softening,  but  the  absence  of  new  growth  in  them  shows  them 
to  be  not  of  that  nature,  and  they  are  really  cavities  of  the  kind  described.  They 
are  correctly  referred  to  the  effects  of  pressure  either  upon  the  air-tubes  or  the 
vessels,  a  sub-acute  pneumonia  having  developed  and  subsequently  breaking  down 
or  suppurating.  The  process  is  almost  always  a  chronic,  or  at  any  rate  a  sub-acute, 
one,  and  produces  no  definite  symptoms,  but  it  may  exiDlain  the  rise  of  tempera- 
ture which  is  sometimes  observed  in  cases  of  malignant  intrathoracic  disease,  and 
for  which  no  obvious  explanation  is  forthcoming  during  life.  The  affection  is  of 
quite  subordinate  importance  as  compared  with  the  primary  disease,  for  it  is 
rarely  recognised  during  life,  and  is  discovered  only  on  examination  after  death. 

Chronic  Abscess. — It  is  the  group  of  cases  described  under  this  name  that 
is  responsible  for  much  of  the  confusion  that  prevails  upon  the  subject.  The 
pathological  condition  implied  is  definite  enough,  viz.,  a  cavity  with  thickened  walls 
lined  with  a  pus-secreting  membrane,  and  as  a  rule  communicating  with  the  exterior 
through  the  bronchi.  If  every  cavity  of  this  kind  were  called  an  abscess  there 
would  be  no  confusion,  but  similar  cavities  result  from  bronchiectasis  and  from 
chronic  tuberculosis  which  are  not  styled  abscess,  so  that  the  term  abscess  is  often 
used  to  imply  that  the  cavity  had  its  origin  in  some  presumably  inflammatory  affec- 
tion, and  not  in  either  of  the  two  common  causes  mentioned.  Unless,  however,  ob- 
servation or  the  history  of  the  case  prove  this,  there  is  nothing,  as  a  rule,  when  the 
chronic  cavity-stage  is  reached,  by  which  the  origin  of  the  cavity  can  be  determined. 

Physical  signs  and  symptoms. — From  what  has  been  already  said  it  is 
evident  that  the  signs  and  symptoms,  as  well  as  the  prognosis  of  abscess  of  the 
lung,  will  vary  greatly  in  different  cases. 

Acute  abscess  presents  itself  with  the  symptoms  of  acute  inflammation  of  the 
lung,  and  cannot  be  diagnosed  at  first  from  one  of  the  forms  of  acute  pneumonia, 
though  the  occurrence  of  suppuration  or  abscess  may  be  suspected  if  the  pneu- 
monia be  embolic  or  septic.  Suppuration  in  the  lung  gives  rise  to  the  same 
general  symptoms  as  suppuration  elsewhere,  viz.,  hectic  fever,  sweatings,  and 
perhaps  occasional  shiverings  ;  but  hectic  or  continued  fever  after  pneumonia 
does  not  necessarily  mean  suppuration  or  abscess  in  the  lung,  for  it  may  be  due 
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simply  to  delayed  resolution  or  to  empyema.  The  diagnosis  of  abscess  can  only 
be  made  with  certainty  when  in  the  purulent  discharge  fragments  of  lung  tissue 
are  found,  or  the  signs  of  excavation  develop  in  the  places  where  consolidation 
only  has  hitherto  existed;  and  even  then  the  possibility  of  the  consolidation 
liaving  been  an  acute  caseous  pneumonia  must  not  be  lost  sight  of.  In  such  a 
case  the  presence  of  the  tubercle  bacillus  in  the  sputum  generally  makes  the 
diagnosis  easy. 

The  sudden  discharge  of  pus — the  so-called  bursting  of  the  abscess — is  more 
commonly  met  with  where  a  collection  of  matter  outside  the  limg — as  for  example 
in  the  pleura,  liver,  or  mediastinum — has  burst  through  the  lung,  than  in  abscess 
of  the  lung  itself.  The  account  given  of  the  development  of  abscess  shows  that 
in  most  cases  the  abscess  is  from  the  commencement  in  connection  with  the 
exterior  through  the  bronchi.  When,  as  sometimes  happens  in  abscess  of  the 
lung,  a  sudden  discharge  of  pus  occurs,  it  is  not  due  to  a  vent  being  formed  for 
the  first  time,  but  in  most  cases  to  the  enlargement  of  one  which  has  already 
existed.  The  vent  was  either  not  large  enough,  or  had  become  plugged  by  some 
of  the  sloughing  or  broken  tissue,  and  in  the  gush  of  discharge  such  sloughs  are 
often  found.  It  is,  however,  just  these  cases  that  are  most  striking  and  most 
easy  to  diagnose,  for  with  the  sudden  discharge  of  pus  the  signs  of  cavity  make 
their  appearance. 

"With  large  chronic  cavities  the  discharge  often  occurs  in  gushes  once  or  twice 
a  day,  or  at  irregular  intervals — that  is  to  say,  it  is  not  until  the  secretion  in  the 
cavity  has  reached  a  certain  point  that  it  is  evacuated.  These  large  cavities  are  not 
themselves  sensitive,  and  it  is  not  until  the  secretion  flows  out  into  the  bronchi  that 
coughing  is  excited;  each  cough  expels  a  fresh  quantity  into  the  tubes,  and  so  the 
cough  continues  until  the  whole  cavity  is  emptied,  after  which  there  is  rest  until  it 
has  filled  again.  The  recurrence  of  the  discharge  will  therefore  depend  upon  the 
rate  of  secretion  and  upon  the  size  of  the  cavity.  In  such  cases  the  physical  signs 
vary  greatly  according  to  the  amount  of  fluid  the  cavity  contains  at  the  time. 

Prognosis, — The  acute  abscess  is  very  often  fatal,  indeed,  almost  invariably  so 
when  multiple.  If  life  be  prolonged  the  abscess  passes  into  the  chronic  stage.  If 
the  cavity  be  small  it  may  gradually  contract,  and  in  the  end  become  completely 
obliterated,  leaving  nothing  behind  it  but  a  puckered  scar.  Such  a  result  is  very 
rare.  What  usually  happens  is  that  the  contraction  goes  on  up  to  a  certain 
point  and  then  stops.  The  amount  of  pus  secreted  becomes  less  and  less,  and 
may  almost  cease,  giving  rise  to  what  is  called  a  dry  cavity. 

Such  chronic  cavities  may  continue  for  years  without  symptoms  and  without 
effect  upon  the  health,  but  they  carry  with  them  risks  of  their  own.  The  special 
risks  are — (1)  putrefaction  of  the  contents,  and  (2)  haemoptysis. 

Putrid  change  in  the  contents  may  make  the  patient's  life  a  burden  by  reason 
of  the  foetor  exhaled,  or  afTect  the  health  by  absorption  of  the  products  of  decom- 
position. Again,  it  may  excite  inflammation  in  the  walls  or  round  them,  and 
thus  lead  to  acute  pneumonia  of  a  grave  kind,  for  such  inflammations  are  often 
of  a  very  destructive  character,  and,  if  not  fatal,  lead  to  a  rapid  extension  of  the 
cavity  with  all  its  fresh  dangers. 

Besides  these  septic  risks  there  is  another  of  a  different  kind  as  great  and 
perhaps  even  greater,  viz.,  that  of  haimorrhage.  Chronic  cavities  always  have 
contiguous  to  their  walls  vessels  of  fairly  large  calibre,  and  these  are  liable  to 
become  involved.  If  ulceration  be  started  in  the  walls  of  the  cavity,  it  may  reach 
a  vessel,  erode  it,  and  cause  its  rupture,  or,  what  is  perhaps  more  common  without 
ulceration,  the  wall  of  the  vessel  on  the  side  towards  the  cavity  may  yield,  and  an 
aneurysm  form,  projecting  into  the  cavity.     In  either  way  a  serious  and  not 
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unfrequently  fatal  hsBmoptysis  may  occur,  and  that  with  little  or  no  warning. 
Indeed,  the  commonest  cause  of  fatal  hannoptysis  is  not  phthisis  in  its  ordinary 
sense,  but  chronic  cavities  of  this  kind,  whatever  their  origin  be,  whether 
tubercular  or  not. 

If  the  chronic  cavity  be  large  and  the  discharge  of  pus  considerable,  the  same 
results  may  follow,  as  in  cases  of  long-continued  suppuration,  from  any  other  cause, 
e.g.,  exhaustion,  and  ultimately  death  from  asthenia,  or  from  amyloid  disease. 

Treatment. — In  most  cases  abscess  forms  in  the  lung  before  it  is  suspected 
or  recognised.  When  once  it  has  developed  the  hope  is  that  the  suppuration  will 
localise  itself,  and  the  abscess  pass  into  the  chronic  stage.  All  that  can  be  done 
by  treatment  is  to  assist  nature  by  placing  the  patient  under  the  most  favourable 
sanitary  conditions,  and  by  maintaining  the  strength  with  good  food  and  tonics. 
When  the  abscess  has  become  chronic  the  object  will  be  to  prevent  putrefactive 
changes  in  the  secretions,  and  with  this  view  residence  in  the  pure  air  of  the 
country  is  most  desirable.  Unfortunately,  nothing  can  be  done  to  diminish  the 
risk  of  haemoptysis,  which  must  remain  an  ever-present  danger. 

If  the  secretion  has  become  foetid  the  usual  antiseptic  inhalations  may -be  used, 
or  if  the  cavity  be  within  reach  and  its  exact  seat  can  be  diagnosed,  direct 
injections  into  it  may  be  tried.  "  These  methods  of  treatment,  as  well  as  the 
more  direct  surgical  procedures  of  incision  and  drainage,  will  be  further  discussed 
when  the  general  subject  of  chronic  excavation  is  under  consideration. 


48.  GANGRENE  OF  THE  LUNG. 

Between  gangrene  and  sloughing  suppuration  no  definite  line  can  be  drawn  ; 
the  essential  distinction  is,  that  the  putrefactive  organisms  are  ^^reseut  in  the 
former  which  cause  the  characteristic  foetor. 

The  organisms  present  are  very  various,  both  aerobic  and  anaerobic.  Thus  in  12  cases  of 
puhnonary  gangrene,  Guillemot^  found,  besides  several  anaerobic  bacteria,  upon  which  the 
putrefactive  changes  probably  depend,  the  following  aerobic  bacteria  in  varying  frequency  : — 
Streptococcus,  10  times  ;  Bacterium  coli,  5  times ;  Staphylococcux  and  Protem  vulgaris,  twice 
each,  and  undetermined  bacilli,  3  times.  . 

All  the  causes  that  lead  to  suppuration  may  also  lead  to  gangrene.  When 
gangrene  occurs  fcetor  is  present ;  but  fas  tor  may  occur  without  gangrene,  for  the 
putrid  decomposition,  to  which  it  is  due,  may  be  produced  in  secretions  lying 
within  the  bronchial  tubes,  or  in  chronic  cavities,  as  in  putrid  bronchitis  or 
in  bronchiectasis,  and  other  forms  of  chronic  excavation. 

Gangrene,  like  suppuration,  may  occur  in  an  acute  or  chronic  form,  and  be 
diffuse  or  circumscribed. 

The  putrefactive  decomposition  introduces  two  new  conditions — (1)  An 
increased  tendency  to  the  spreading  of  inflammation,  as  is  best  seen  in  the  walls 
and  tissues  surrounding  putrid  cavities ;  and  (2)  constitutional  disturbance  due  to 
the  absorption  of  the  products  of  putrefaction.  The  latter  show's  itself  in  profound 
constitutional  depression,  so  that  asthenia  is  more  marlced  with  gangrene  than  it 
is  even  with  septic  suppuration  which  is  not  gangrenous. 

Gangrene  is  rarely  idiopatliic,  i.e.,  it  rarely  arises  primarily  or  independently 
in  the  lung,  but  is  nearly  always  either  the  result  of  a  secondary  infection  of 
some  lesion  already  existent  in  the  lung,  for  instance,  pneumonia,  or  else  it 


Oangrene  pulmonaire,  Paris,  1899. 
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is  excited  by  an  infective  embolus  brought  from  some  part  of  the  body  which  is 
already  in  a  condition  of  gangrenous  inflammation. 

Morbid  Anatomy. — The  morbid  appearances  differ  according  to  the  stage 
and  form  of  the  gangrene.  Laennec  described  three  stages — (1)  That  of  recent 
mortification  ;  (2)  that  of  deliquescent  sphacelus  ;  and  (3)  that  of  excavation  and 
abscess,  and  this  division  of  the  subject  cannot  be  improved  on. 

In  the  first  stage  the  affected  part  is  diffluent,  in  the  condition,  as  Dittrich 
named  it,  of  foetid  osdema.  It  has  a  dirty  brown  or  greenish  colour,  and  the 
sloughing  tissue  looks  like  shreds  of  tea  soaked  in  dirty  "fluid.  The  colour  is 
due  to  altered  blood,  and  is  of  a  dull  reddish  brown  in  the  recent  state,  and  black 
or  greenish  some  hours  after  death. 

When  gangrene  occurs  liquefaction  always  takes  place,  even  in  previously 
consolidated  lung,  so  that  the  parts  become  flabby  and  soft,  and  if  they  lie  near 
the  surface  are  sunken  and  flaccid.  Diffiise  or  spreading  gangrene  is  usually 
rapidly  fatal,  and  the  lung  is  then  found  in  the  condition  described. 

If  the  process  cease  to  spread  and  become  localised,  it  is  associated  with  more 
or  less  suppuration.  The  gangrenous  part  becomes  surrounded  with  pneumonic 
consolidation,  and  a  line  of  demarcation  is  formed,  the  condition  thus 
passing  into  tlie  second  stage,  viz.,  that  of  a  deliquescent  sphacelus.  In  this  stage 
suppuration  is  active,  an  abscess  is  produced,  the  secretion  still  continuing  foetid, 
and  the  walls  being  ragged  and  rough  from  the  remnants  of  the  lung  tissue, 
which  has  not  yet  been  separated.  After  a  time  the  dead  tissues  are  completely 
detached  either  in  fragments  or  en  masse,  and  lie  loose  in  the  cavity.  Large  sphaceli 
are  rare  ;  the  largest  which  Lebert  had  met  with  was  not  bigger  than  a  pullet's  egg. 
The  fragments  slowly  disintegrate  and  are  expelled,  after  which  the  foetor  may 
cease  and  the  cavity  become  that  of  an  ordinary  abscess,  but  on  the  other  hand, 
it  may  continue  to  discharge  foetid  pus  long  after  all  the  sloughs  have  been  got 
rid  of. 

In  the  end  the  cavity,  like  other  chronic  cavities,  may  contract  to  some 
extent,  but  only  when  it  is  very  small  or  very  favourably  situated  can  it  become 
entirely  obliterated.  When  the  chronic  cavity  stage  is  reached,  the  future  history 
will  be  the  same  as  that  of  chronic  cavities  of  any  other  origin.  As  would  be 
expected,  such  serious  local  lesions  are  likely  to  be  associated  with  other  grave 
changes. 

The  pleura  is  always  involved,  if  the  inflammation  reach  the  surface. 
It  is  covered  with  fibrinous  or  fibrino-purulent  exudation,  and  when  effusion 
follows,  as  it  often  does,  it  will  probably  take  the  form  of  foetid  empyema. 
The  pleura  may  also  take  part  itself  in  the  gangrene  and  slough,  thus  opening  the 
pleural  cavity  and  leading  to  pneumothorax.  In  other  cases  where  the  pleura  is 
adherent,  perforation  may  take  place  externally  with  the  formation  of  an 
external  abscess.  This  may  then  contain  air,  and  so  cutaneous  emphysema  may 
develop  and  spread  over  a  wide  extent  of  the  body. 

A  case^  is  recorded  in  wliicli,  when  such  an  abscess  was  opened,  the  portion  of  gangrenous 
lung  was  seen  lying  in  it  and  was  removed,  the  patient  making  a  good  recovery. 

The  bronchi,  especially  those  nearest  to  the  gangrenous  parts,  are  in  a  state  of 
inflammation,  and  are  frequently  covered  with  membrane  ;  they  may  even  contain 
a  solid  branched  cast,  and  such  casts  have  been  expectorated  during  life. 

By  the  aspiration  of  the  foetid  secretions,  patches  of  broncho-pneumonia  may  be 
excited  in  various  parts  of  the  lung,  either  on  the  afi"ected  or  on  the  opposite  side, 
and  these  patches  may  also  gangrene  or  suppurate,  so  that  in  such  cases 
gangrenous  patches  are  found  in  all  stages,  some  just  commencing  and  others 
almost  cured. 

1  Lancet,  1852,  i.  544. 
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The  bronchial  glands  are  inflamed  and  swollen,  and  sometimes  even 
suppurating. 

The  blood-vessels  in  the  neighbourhood  of  the  gangrenous  part  are  involved. 
Fortunately  they  are  generally  closed  by  clots,  but  where  this  has  not  happened] 
or  not  been  adequate,  hsemorrhage  may  occur,  and,  the  patient  dying  of  hsemo- 
ptysis,  the  parts  may  be  found  full  of  blood.  The  clots  are  sometimes  extensive 
and  spread  to  large  trunks.  Sometimes  they  break  down  and  give  rise  to 
embolisms  in  different  parts  of  the  body,  and  notably  in  the  brain.  With 
gangrene  of  the  lung,  as  with  other  forms  of  suppuration  in  the  lung  or 
pleura,  cerebral  abscess  is  by  no  means  rare. 

Nartlieri  met  with  cerebral  abscess  in  8  out  of  49  cases  of  gangrene,  i.e.,  in  16  per  cent. 

The  gangrenous  cavity  communicates  as  a  rule  with  the  air-tubes  through 
-which  the  secretions  are  discharged,  but  it  sometimes  forms  other  communications, 
as,  for  example,  with  the  mediastinum,  oesophagus,  peritoneum  or  some  abdominal 
organ,  besides  breaking  into  the  pleura  or  externally,  as  already  described. 

The  seat  of  gangrene  may  be  in  any  part  of  the  limg  or  in  both  lungs,  and  in 
a  single  place  or  in  many  places. 

The  combined  statistics  given  in  Wilson  Fox  yield  the  following  percentages : — 

Right,  54. 

I  Lower  lobe,  42  -7. 
<  Upper  „  29. 
(  Middle  „  5-8. 

Etiology.— Gangrene  is  really  a  rare  disease,  but  statistics  are  some- 
what unreliable,  because  the  diagnosis  is  so  often  uncertain  until  a  post-viortem 
examination  has  been  made. 

Laennec  saw  only  2  cases  in  twenty-four  years  in  his  own  practice.  Statistics  of  autopsies 
show  a  frequency  in  proportion  to  other  causes  of  death  of  about  1-6  per  cent.  (Fischl,  1-7)  ; 
Boudet,  1-6  ;  Heschl,  1-6).  If  these  statistics  are  correct,  the  frequency  of  gangrene  abroad 
must  be  much  greater  than  in  this  country,  for  Coupland  was  only  able  to  find  38  cases  out  of 
the  records  of  ten  years  at  the  Middlesex  Hospital,  and  at  St.  Bartholomew's  Hospital  the  ' 
records  show  only  17  cases  in  ten  years,  yielding  a  percentage  of  only  0-3. 

Sex. — Gangrene  is  certainly  commoner  in  the  male  sex  in  the  proportion  of 
2  or  3  to  1. 

The  statistics  given  in  Wilson  Fox  combined  (184  cases)  give  a  proportion  of  3  to  1  :  Heschl's 
of  2  to  1  ;  Coupland's  of  4  to  1. 

Age. — Gangrene  is  rare  in  childhood  and  not  frequent  in  old  age.  The  chief 
prevalence  is  during  active  adult  life  and  especially  between  20  and  40.  Age 
and  sex  thus,  so  far  as  they  go,  support  the  theory  of  the  infectious  nature  of 
gangrene,  for  they  show  that  it  is  men  at  the  most  active  time  of  life  who  are 
most  subject  to  it,  i.e.,  precisely  those  persons  who  would  be  likely  to  be  most 
exposed  to  infection. 

The  combined  statistics  of  Lebert,  Laurence,  Huntington  and  Fischl  yield  the  following 
results : — 


One  lung  only,  90  per  cent,     j  j^^jj.  gg 

Lesions  multiple  and  scattered,  22-5  per  cent. 
Limited  to  one  lobe,  77  "5  per  cent. 
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By  some  authors  gangrene  is  thought  to  be  less  rare  in  children  than  is  usually  stated.  Thus 
Barthez  and  Rilliet  refer  to  18  cases  under  15,  the  youngest  of  their  series  being  at  the  age  of  2^ 
years.  Instances  have  been  recorded  at  still  earlier  ages,  viz. ,  at  4  months  and  also  at  a  year. 
The  question  may  bo  fairly  raised  whether  the  gangi-ene  in  many  of  these  cases  was  not  secondary 
to  diphtheria. 

Gangrene  is  doubtless  due  to  specific  infection ;  but  whether  it  be  due  to  any 
particular  organism  or  to  many — and  what  these  organisms  are — are  questions 
that  are  still  undetermined.  Putrefactive  organisms  of  all  sorts  and  kinds  have 
been  found,  but  no  one  which  can  be  regarded  as  specific.  This  being  so,  aetiology 
has  chiefly  to  concern  itself  with  the  conditions  under  which  the  infection  may 
arise. 

General  debility  or  cachexia,  whether  due  to  general  causes,  e.g.,  ill-health 
and  anaemia,  to  special  diseases  such  as  diabetes,  or  to  bad  habits,  like  drinking,  all 
of  which  have  been  assigned  as  causes  of  gangrene,  owe  whatever  influence  they 
possess  to  the  diminished  vitality  of  the  tissues  they  cause ;  in  other  words,  to  the 
lessened  power  of  resistance. 

In  the  great  majority  of  cases  gangrene  is  the  result  of  direct  infection  from 
some  already  gangrenous  part  of  tlie  body,  the  germs  being  brought  to  the  lung 
■either  by  the  blood-vessels  or  the  air-tubes. 

Where  the  blood-vessels  are  the  channels  of  infection,  gangrene,  like  abscess,  is 
usually  preceded  by  embolism,  but  embolism  is  not  of  itself  sufficient  to  cause 
either  the  one  affection  or  the  other,  unless  associated  with  the  specific  organisms, 
and  of  the  two  results,  gangrene  is  the  less  likely,  unless  the  part  from  which  the 
embolus  is  derived  is  itself  gangrenous. 

It  is  no  doubt  through  the  air-tubes  that  the  infective  organisms  most 
frequently  reach  the  lung,  and  in  most  cases  they  are  obviously  carried  by  foul 
discharges,  foreign  bodies  or  particles  of  food,  which  have  gained  access  to  the 
tubes.  Thus  gangrene  of  the  lung  has  been  found  associated  with  ulcerations  in 
the  larynx,  trachea,  and  bronchi,  with  noma  and  other  sloughing  or  diphtheritic 
lesions  in  the  mouth  and  pharynx,  and  it  has  not  infrequently  followed  operations 
on  the  mouth  and  tongue. 

Theoretically  the  existence  of  lesions  in  the  lung  might  predispose  to  the 
infection,  but,  as  a  matter  of  fact,  even  in  such  cases  gangrene  is  far  from 
common. 

In  phthisis  gangrene  is  very  rare. 

I  do  not  remember  to  have  seen  it  more  than  two  or  three  times  out  of  several  hundred jposi- 
mor terns,  though  I  am  unable  to  give  the  exact  numbers.  Boudet  observed  it  once  out  of 
160  autopsies.  "Wilson  Fox,^  however,  met  with  it  in  no  less  than  6  cases  out  of  99,  but  such  an 
experience  must,  I  think,  be  quite  exceptional. 

Chronic  excavation,  whether  the  result  of  chronic  abscess,  bronchiectasis,  or 
phthisis  supplies  the  most  favourable  conditions,  and  yet  though  foetid  changes  in 
the  contents  are  not  uncommon,  gangrene  is  very  rare. 

The  same  may  be  said  of  putrid  bronchitis. 

Hemorrhage  and  infarct  only  lead  to  gangrene  when  secondarily  infected. 
It  is  in  connection  with  croupous  pneumonia  that  the  occurrence  of  gangrene 
has  excited  the  greatest  interest.  With  ordinary  broncho-pneumonia,  however, 
gangrene  is  hardly  ever  met  with. 

Grisolle  out  of  50  cases  of  gangrene  found  not  one  due  to  pneumonia,  and  in  305  cases  of 
pneumonia  found  not  one  of  gangrene.  Heschl  also  failed  to  find  gangrene  at  all  out  of  149 
cases  of  pneumonia.  On  the  other  hand,  Behier  met  with  it  5  times  in  114  cases  of 
pneumonia. 

^  Wilson  Fox,  I.e. 
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Ooupland  out  of  38  cases  of  gangrene  could  trace  only  8  to  croupous  pneumonia,  and  Heschl 
tound  the  same  number  of  instances  out  of  80  cases  of  gangrene,  and  in  another  series  met  with 
6  cases  out  of  50,  while  Fischl  out  of  80  cases  of  gangrene  could  not  refer  it  once  to  crouuous 
pneumonia.  ' 

When  gangrene  of  the  lung  follows  an  injury,  it  is  in  most  cases  due  to  direct 
infection  from  the  external  wound,  as  after  a  gunshot  injury ;  but  where  there 
has  been  no  external  wound  it  must  arise  in  the  same  way  as  pneumonia 
does  under  the  same  conditions,  viz.,  by  infection  of  the  contused  or  inflamed 
part  from  within. 

The  following  analyses  of  the  lesions  with  which  the  gangrene  was  associated  is  given  by 
Coupland  and  Heschl  respectively : —  o  j 


Heschl.  1    Coupland.  2 


20 

4 

10 

2 

14 

14 

11 

5 

2 

3 

3 

5 

10 

"4 

3 

2 

29 

83 

58 

6  chronic  pneumonia. 
1  thoracic  aneurysm. 

1  suppur.  bronchial  gland. 
1  cerebral  hemiplegia. 


Embolism  and  thrombos: 
Carcinoma,  . 
Pneumonia,  . 
Phthisis, 
Bronchiectasis, 
Pleurisy, 
Trauma, 
Cachexia, 

Carcinoma  of  tongue. 
Carcinoma  of  cesophagus, 
Undetemined, 


Symptoms. — The  symptoms  vary  greatly  according  as  the  process 
is  acute  or  sub-acute,  and  according  to  the  nature  of  the  lesion  which  has 
been  produced  by  it.  In  a  typical  case  they  are  first,  the  symptoms  of 
asthenic  fever,  as  in  any  other  case  of  septic  infection ;  secondly,  the  evidence 
of  a  recent  lesion  in  the  lung ;  lastly,  the  signs  of  progressive  excavation  in  the 
lung  with  the  characteristic  foetor  and  sputum. 

In  the  acute  form  the  general  symptoms  are  those  of  asthenic  pneumonia.  - 
The  prostration  is  considerable,  the  heart's  action  feeble  and  rapid,  the  tongue 
coated  and  dry,  the  skin  sweating,  the  face  drawn  and  pinched.  The  temperature 
is  of  a  hectic  type,  with  marked  and  irregular  oscillations,  and  often  not  very  high, 
while  the  asthenia  is  out  of  all  relation  to  the  amount  of  the  fever.  In  all  these 
symptoms  there  is  nothing  pathognomonic. 

The  access  is  often  sudden  and  ushered  in  with  rigors,  which  may  be  repeated 
at  irregular  intervals. 

The  chest  symptoms  are  of  the  ordinary  kind,  viz.,  hurried  respiration,  with 
cough  and  expectoration,  but  they  are  not  characteristic,  until  the  signs  of 
excavation  present  themselves  in  places  where  hitherto  those  of  consolidation 
only  were  present.  So  far,  all  the  signs  might  point  to  acute  abscess  or  difluse 
suppuration,  and,  until  the  foetor  and  the  characteristic  sputum  show  themselves, 
the  diagnosis  will  remain  uncertain. 

The  foetor  is  extremely  penetrating  and  nauseating.  It  may  be  so  powerful 
as  to  pervade  the  whole  ward  or  house  in  which  the  patient  lies.  It  may  be  one 
of  the  earliest  signs  to  appear,  and  may  be  detected  even  within  a  few  houi-s 
(twenty-four  to  thirty-six)  from  the  commencement  of  illness.  Usually  it  does 
not  develop  for  a  few  days,  and  is  at  first  only  evident  when  the  patient  coughs 
or  expires  deeply.  It  varies  a  good  deal  in  intensity  from  day  to  day,  and  in 
those  I'are  cases  in  which  there  is  no  communication  between  the  seat  of  gangrene 
and  the  bronchi,  it  may  be  absent  throughout.    Sooner  or  later  the  sputum 
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becomes  foetid,  though  the  foetor  may  have  been  noticed  in  the  breath  for  even 
some  days  before. 

The  sputu7n  varies  greatly  in  amount  and  in  foetidity.  It  may  be  scanty,  and 
consist  of  only  a  few  stinking  pellets,  but  as  a  rule  it  is  abundant  and  formed 
of  the  gangrenous  products,  mixed  with  more  or  less  of  mucopurulent  secretion 
from  the  bronchial  tubes  caused  by  the  passage  of  the  irritating  discharges 
through  them. 

In  a  typical  case  it  is  brought  up  in  considerable  quantity,  even  to  the  amoimt 
of  a  pint  or  more  in  the  twenty-four  hours,  and  often  in  gushes  after  a  par- 
oxysm of  coughing,  as  in  the  case  of  chronic  cavities. 

How  large  a  part  of  the  sputum  is  formed  by  the  bronchial  secretion  is  well  illustrated  by  a 
case  of  Godlee  and  "Williams,'^  in  which  a  quart  was  expectorated  daily,  but  the  gangrenous 
cavity  found  ^os^moriem  was  not  large  enough  to  contain  more  than  about  an  ounce  of  fluid. 

When  in  any  amount,  the  sputum  is  more  or  less  fluid  and  separates  on 
standing  into  three  layers.  The  uj^-per  frothy,  yellowish-green,  opaque,  and  con- 
taining grayish  or  yellowish  mucopurulent  masses  ;  the  middle  layer  is  opalescent, 
turbid,  and  resembles  saliva  in  appearance.  It  contains  albumen  and  much 
mucus.  The  lowest  layer  consists  of  a  greenish  or  brownish  sediment  containing, 
besides  much  pus,  greenish  or  brown  foetid  lumps.  It  is  composed  of  pus  and 
altered  blood  cells  with  blood-colouring  matter,  and  fragments  of  lung  tissue 
more  or  less  disintegrated.  The  whole  sputum  teems  with  the  organisms  of 
putrefaction,  and  contains  the  various  products  of  albuminous  decomposition,  e.g., 
leucin,  tyrosin,  fatty  acids,  valerianic,  butyric,  lactic,  caj)roic,  etc. 

The  sputum  is  at  first  alkaline,  but  soon  becomes  acid  owing  to  the  develop- 
ment of  fatty  acids.  A  kind  of  digestion  appears  to  take  place  in  it,  for  the 
fragments  of  lung  tissue  rapidly  disintegrate,  and  may  in  the  end  disappear. 
This  affects  even  the  elastic  fibres,  so  that  Trousseau  regarded  the  absence  of 
elastic  fibres  from  the  sputum  as  of  diagnostic  importance. 

In  these  properties  of  the  sputum  there  is  nothing  characteristic  of  gangrene, 
for  they  are  all  equally  met  with  in  the  foetid  secretion  from  chronic  cavities  or  in 
putrid  bronchitis.  They  are  the  simple  result  of  the  putrefactive  decomposition 
of  albuminous  fluids,  and  readily  take  place  in  such  fluids  outside  the  body. 

Cough  is  generally  troublesome,  but  it  varies  with  the  amount  of  secretion, 
and,  when  the  discharge  is  expectorated  in  gushes,  is  often  paroxysmal. 

Hsemoptysis  is  not  infrequent,  but  it  is  rarely  profuse,  and  in  most  cases  not 
enough  to  do  more  than  colour  the  sputum.  In  the  subsequent  stages,  when  the 
gangrene  has  ended  in  a  chronic  cavity,  hemoptysis  is  one  of  the  chief  dangers, 
and  is  not  rarely  fatal,  but  it  is  a  risk  not  peculiar  to  gangrene  and  the  result  of 
the  chronic  excavation  to  which  the  gangrene  has  led. 

Vomiting  and  diarrhoea  are  not  uncommon.  Sometimes  both  the  vomit  and 
motions  have  the  same  offensive  foetor  as  the  breath  and  sputum,  possibly  in  con- 
sequence of  the  swallowing  of  the  sputum. 

In  grave  cases  towards  the  end  the  patients  pass  into  a  typhoid  state. 
Hiccough  and  tympanites  then  often  occur,  and  are  both  very  ominous 
symptoms. 

The  physical  signs  vary  greatly  both  in  extent  and  kind.  They  are  only 
characteristic  when  together  with  the  foetor  and  foetid  sputiim  the  signs  of  excava- 
tion develop  in  the  seat  of  previous  consolidation.  As  in  other  cavities,  the 
physical  signs  vary  greatly  according  to  the  amount  of  secretion  which  the  cavity 
contains. 

1  Lancet,  1887. 
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C^i"^cal  state  of  patients  suffering  from  gangrene  differs  greatly  in 
different  cases,  and  it  is  convenient  to  adopt  some  such  clinical  classification  as 
Lebert  suggests. 

1.  A  pneumonic  form,  in  which  the  case  presents  itself  at  first  under  the 

guise  of  a  pneumonia.  This  is  the  usual  type  in  the  septic  or  embolic 
group,  and  where  gangrene  develops  after  pneumonia. 

2.  A  typhoid  form.    In  this  form  the  symptoms  may  for  some  time  be 

very  misleading,  and  until  the  fcetor  appears  there  may  be  little  to 
suggest  more  than  septicsemia.  The  most  puzzling  cases  of  all  are  those 
in  which  the  exciting  cause  of  the  gangrene  lies  in  foul  discharges  from 
the  mouth,  pharynx  or  air-passages. 

3.  A  form  in  which  the  gangrene  develops  in  the  course  of  chronic  excavation 

of  the  lung  from  any  cause.  In  such  cases  the  symptoms  are  often  sub- 
acute or  even  latent.  The  fever  may  be  slight,  but  the  prostration  is 
extreme,  and  a  fatal  result  may  occur  sometimes  suddenly  and  unexpectedly 
from  collapse. 

4.  A  group  of  cases  in  which  the  origin  and  course  are  insidious  and  obscure 

throughout,  and,  except  for  the  fcetor,  not  characteristic. 

Complications.— Many  of  the  acute  cases  die  before  complications 
have  had  time  to  develop.  The  most  likely  complications  are  inflammation  and 
perforation  of  the  pleura,  or  septic  broncho-pneumonia. 

Broncho-pneumonia.— The  foetid  secretions,  as  they  pass  out  through  the  tubes, 
are  liable  to  be  sucked  into  some  of  them,  and  thus  excite  in  healthy  parts  of  the 
lung  patches  of  broncho-pneumonia,  which,  as  would  be  anticipated,  are  likely 
themselves  also  to  gangrene,  and  thus  in  a  case  of  gangrene  there  may  be  found 
many  small  gangrene  spots  irregularly  scattered  and  in  all  stages  of  progress.  It 
is  remarkable  that  this  secondary  infection  of  the  lung  from  its  own  secretions  is 
not  really  more  common  than  it  is. 

Pleurisy  and  Pneumothorax.— The  pleura  is  always  inflamed  and  often 
associated  with  efiusion,  which,  as  a  rule,  is  purulent.  In  this  way  a  foetid 
empyema  may  be  produced,  and  that  without  any  direct  communication  between 
the  pleura  and  the  lung. 

When  the  gangrenous  patch  is  near  the  surface  of  the  lung,  the  pleura  itself 
is  likely  to  become  gangrenous  and  break. 

Sometimes  a  great  piece  sloughs  away  and  a  large  hole  is  formed  ;  but  at  others  perforation 
takes  place  m  many  places,  as  in  a  specimen  in  the  St.  Bartholomew's  Hospital  Museum,  where 
the  pleura  over  a  gangrenous  lower  lobe  is  riddled  with  holes  thii-ty  or  more  in  number. 

The  result  of  the  perforation  is  pneumothorax,  with  more  or  less  fcetid  pus. 
In  such  cases  death  may  follow  the  perforation  at  once  as  the  result  of  shock,  but 
more  often  death  follows  gradually  from  the  fcetid  empyema  excited. 

If  the  pleura  be  adherent,  the  thoracic  walls  may  become  involved  and  an 
abscess  be  formed  with  fcetid  contents,  and  when  this  reaches  the  subcutaneous 
tissue  widespread  emphysema  may  develop.  If  the  abscess  burst  externally  or 
be  opened,  the  gangrenous  contents  of  the  cavity  may  discharge  themselves 
externally.  If  an  abscess  form  either  in  the  lung  or  in  the  pleura,  and  life  be 
prolonged,  it  may  burst,  of  course,  anywhere,  e.g.,  into  the  abdomen  or  one  of  the 
abdominal  viscera,  into  the  mediastinum  or  oesophagus,  or  externally. 

Another  group  of  complications  is  connected  with  the  vessels,  and  may  be 
attributed  to  embolism.  The  vessels  round  the  gangrenous  parts  become  filled 
with  clot.  If  this  were  not  so  hsemorrhage  would  be  frequent.  Some  htemor- 
rhage  is  almost  constant,  but  the  amount  is  hardly  more  than  sufl5cient  to  colour 


Sec.  48.] 


GANGRENE  OF  THE  LUNG. 


385 


the  secretion.  Even  when  more  copious  it  can  rarely  be  called  profuse,  and  is 
seldom  dangerous.  As  already  stated,  htemorrhage  in  large  amount  is  more  likely 
to  occur  in  the  chronic  cavity  left  behind  by  the  gangrene  than  in  the  recent 
cavity  while  it  is  forming. 

Although  in  most  cases  the  clotting  in  the  vessels  is  conservative  and 
beneficial,  it  still  brings  with  it  certain  risks ;  for  example,  the  clot  may  dis- 
integrate and  give  rise  to  embolisms,  which,  being  septic,  excite  suppuration  in 
the  parts  where  they  stick.  In  this  way,  no  doubt,  the  occurrence  of  cerebral 
abscess  in  the  course  of  gangrene  is  to  be  explained. 

Diagnosis. — The  diagnosis  of  gangrene  of  the  lung  is  by  no  means  easy.  It 
is  only  when  asthenic  fever  is  present,  associated  with  foetid  sputum  containing 
fragments  of  lung  tissue  and  with  the  physical  signs  of  extending  excavation, 
that  the  diagnosis  is  moderately  certain.  If  fcetor  were  absent,  the  diagnosis 
could  not  be  made  from  abscess  or  diffuse  suppuration.  If  foetor  were  present 
without  expectoration,  the  odour  might  come  from  lesions  in  the  mouth,  nose  or 
pharynx,  but  the  fcetor  in  these  cases  rarely  has  the  peculiar,  penetrating,  sickly 
quality  of  gangrene.  If  the  expectoration  were  fostid,  this  might  also  be  due  to 
foetid  bronchitis,  or  to  the  putrid  decomposition  of  secretions  in  bronchiectatic  or 
other  chronic  cavities,  or  to  the  discharge  of  a  foetid  empyema.  Foetid  expectora- 
tion containing  lung  tissue  would  raise  a  presumption  in  favour  of  gangrene,  but 
even  this  would  not  be  conclusive,  for  the  fragments  of  lung  tissue  might  be 
due  to  a  sloughing  or  phthisical  process,  and  the  foetor  be  derived  from  a  chronic 
cavity.  It  is  only  by  considering  the  difficulties  and  weighing  the  facts  for  and 
against  in  each  case  that  a  diagnosis  can  be  accurately  made.  Even  then  it  often 
amounts  to  no  more  than  a  presumption,  and  only  becomes  certain  when  the 
post-mortem  examination  has  been  made  and  the  gangrene  demonstrated. 

Prognosis- — The  mortality  of  gangrene  is  very  high.  The  diflfuse  and 
multiple  form  is  probably  always  fatal,  but  in  the  simple  localised  form  recovery 
may  occur. 

There  are  few  statistics  to  appeal  to,  but  out  of  Lebert's  36  cases  6  recovered  ;  this,  however, 
I  believe  to  be  much  above  the  ordinary  average. 

When  death  occurs  it  is  usually  after  but  a  few  days'  illness — three  or  four  days 
to  a  fortnight.  The  cause  of  death  is  usually  either  asthenia,  with  the  general  signs 
of  septicemia ;  or  some  complication  of  which  pneumothorax  is  the  most  serious. 

In  any  given  case  the  prognosis  depends  upon  the  strength,  constitution,  and 
general  condition  of  the  patient;  the  cause  of  the  gangrene;  and  the  compli- 
cations which  arise.  When  recovery  takes  place,  a  chronic  cavity  is  left,  which 
can  only  become  obliterated  in  those  rare  cases  in  which  it  is  very  small  and 
favourably  placed,  so  that  under  the  most  fortunate  circumstances  a  chronic 
cavity  remains  with  the  risks  attendant  on  it. 

Treatment. — Gangrene  most  frequently  presents  itself  in  the  form  of 
asthenic  pneumonia,  and  calls  for  similar  treatment.  The  temperature  is  rarely 
high  enough  to  require  antipyretic  remedies,  but  the  prostration  is  usually 
extreme,  and  must  be  combated  by  tonics,  stimulants,  and  good  feeding. 

Food  must  be  given  frequently,  and  in  as  large  quantities  as  the  stomach 
will  bear.  Stimulants  are  always  necessary,  and  in  good  quantity  during  the 
early  and  acute  stage,  but  when  the  affection  has  passed  into  the  sub-acute  or 
chronic  condition,  the  amount  may  be  reduced.  Quinine  in  full  doses  is  one  of 
the  stock  remedies,  as  in  other  septic  states ;  and  another  is  iron,  best  given  in 
the  form  of  the  perchloride,  if  the  stomach  will  bear  it. 
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Strychnia  is  useful  either  alone  or  in  combination  with  other  drugs  and  it 
has  the  additional  advantage  that  it  can  be  administered  sub  cuiem  on  an 
emergency. 

Digitalis  may  be  prescribed  in  small  doses  in  combination  with  quinine  or  iron 
to  strengthen  the  action  of  the  heart,  but  the  effect  requires  to  be  watched,  and 
If  the  rate  of  the  pulse  fall  much,  as  it  may  and  that  without  any  warning,  its 
administration  must  be  suspended.  ° 

One  of  the  best  drugs  is  caffeine,  given  in  tlie  form  of  the  citrate.  In  doses 
of  5  grains  two  or  three  times  a  day  it  is  a  useful  adjuvant  to  other  remedies, 
and  it  dissolved  in  salicylate  of  soda  it  can  be  given  sub  cutem 

Specific  treatment  is  unsatisfactory,  for  there  is  no  drug  known  which  exerts  any 
reliable  action  upon  the  germs,  or  on  the  toxic  products,  to  the  absorption  of  which 
no  doubt  the  asthenia  is  mainly  due.  Antiseptic  remedies  have  been  greatly  used 
ana  sometimes  with  apparent  benefit,  but  more  frequently  with  no  obvious  effect 
upon  the  process.  When  given  by  the  mouth,  they  may  do  some  indirect  good 
by  checking  the  putrefactive  changes  in  the  stomach  and  intestines  set  up  by 
the  foetid  sputum  which  has  been  swallowed,  and  to  which  the  vomitine  and 
diarrhoea  may  be  referred. 

Creasote  either  in  the  form  of  pill  or  emulsion,  is  the  favourite  drug,  but 
carbo  ic  acid,  turpentine,  eucalyptus,  thymol,  chlorine  water,  the  sulpho- 
carbolates,  and  many  others  have  been  recommended.  The  most  efficacious 
remedy,  at  any  rate  in  reducing  the  foetor,  but  also  the  most  expensive  is 
musk,  in  doses  of  3  to  10  grains  two  or  three  times  daily.  This  drug  not  only 
seems  to  check  the  foetor,  but  also  acts  as  a  good  general  stimulant. 

_  The  antiseptics  are  most  commonly  administered  in  the  form  of  inhalations 
either  dry  or  moist,  but  inasmuch  as  the  patients  are  generally  far  too  ill  to  be 
able  to  use  an  inhaler,  or  to  bear  a  respirator  over  the  mouth,  the  inhalation 
has  to  be  provided  for  by  medicating  the  whole  air  of  the  room  in  which  the 
patient  lies.  This  may  be  done  by  evaporating  creasote,  carbolic  acid,  thymol 
eucalyptus,  or  other  antiseptic  over  a  lamp,  or  diffusing  them  by  means  of  a  steam 
kettle  or  spray. 

In  these  ways,  however,  little  is  done  except  to  destroy  the  foetor  in  the  room 
desirable  enough  as  this  is  for  the  sake  of  the  attendants  as  well  as  of  the 
patient.  For  this  object  also  the  sputum  should  be  received  into  a  covered 
vessel  containing  some  strong  solution  (20  per  cent.)  of  carbolic  acid,  and  the 
patient's  mouth,  teeth,  and  throat  should  be  frequently  cleansed  to  remove  any 
particles  of  sputum  which  might  hang  about  them. 

It  is  only  in  the  sub-acute  or  chronic  cases,  where  the  patients  are  not  so  seriously 
ill,  that  an  inhaler  or  respirator  can  be  used.  A  respirator  is  most  convenient,  for  it 
can  be  worn  continuously ;  and  as  good  and  pleasant  an  inhalation,  as  can  be 
devised,  consists  of  equal  parts  of  creasote,  tincture  of  iodine,  ether,  and  alcohol,  of 
which  10  or  20  drops  can  be  sprinkled  on  the  sponge  or  cotton  wool  two  or  three 
times  in  the  day.  The  spray  has  no  therapeutic  advantage  over  the  inhaler,  and 
is  more  fatiguing  and  cumbersome  to  apply. 

Attempts  have  been  made  to  apply  antiseptics  directly  to  the  affected  parts 
by  injections  through  the  chest  walls.  The  substances  used  for  this  purpose  have 
been  generally  creasote,  carbolic  and  salicylic  acid,  tincture  of  iodine,  and 
thymol. 

In  the  diffuse  acute  cases  experience  does  not  show  any  advantage  from  this 
method  of  administration,  though  repeated  punctiu-es  liave  been  made,  with- 
out, at  any  rate,  doing  any  harm.i     In  the  sub  acute  and  chronic  stages, 
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however,  cases  are  recorded  in  which  benefit  and  sometimes  cure  have  followed. 
Two  instances  of  cure  and  one  of  improvement  after  injections  of  menthol  and 
eucalyptus  are  recorded  by  Hewelke.^ 

Where  the  gangrene  is  localised,  or  has  ended  in  a  cavity,  the  chief  difficulty 
lies  in  the  diagnosis  of  its  seat,  but  where  this  can  be  done  with  tolerable 
accuracy,  treatment  by  direct  injection  can  be  fairly  tried  and  without  risk. 

For  the  bronchorrhoea,  which  is  excited  by  the  foetid  secretions,  and  which  goes 
so  far  to  form  the  bulk  of  the  expectoration,  there  is  no  better  remedy  than  the 
antiseptic  inhalations  already  spoken  of. 

Complications  such  as  pleurisy,  pneumothorax,  broncho-pneumonia,  and 
hemoptysis  must  be  dealt  with  in  the  usual  way. 

When  gangrene  ends  in  chronic  cavity,  the  treatment  becomes  that  of  chronic 
excavation,  and  will  be  more  fully  dealt  with  elsewhere ;  suffice  it  to  say  here 
that  some  cases  have  been  successfully  treated  by  incision  and  drainage.  The 
prospects  are  less  favourable,  where  the  contents  are  fcetid,  as  they  usually  are 
after  gangrene,  than  where  they  are  simply  purulent. 

49.  HEMOPTYSIS. 

Blood-Spitting. — When  blood  is  spat,  it  may  be  derived  from  the  mouth, 
pharynx,  nose,  oesophagus  and  stomach,  or  from  the  respiratory  organs,  but  it  is 
only  to  those  cases  where  the  blood  comes  from  the  respiratory  organs  that  the 
term  haemoptysis  is  applied. 

The  blood  spat  presents  different  appearances  under  different  circumstances. 
What  is  spat  up  may  consist  of  pure  blood,  or  of  blood  mixed  with  other 
discharges.  If  the  hsemorrhage  be  copious,  the  other  discharges,  even  when 
present,  may  not  be  obvious,  but  if  the  haemorrhage  be  slight,  the  presence  of  the 
other  discharges  may  clearly  indicate  the  source  from  which  the  blood  comes. 

The  following  varieties  of  blood-stained  sputum  are  met  with  : — 

1.  A  watery  fliiid,  uniformly  stained  with  blood,  and  presenting  a  pink  or  bright 
red  colour.  Such  sputum  consists  almost  entirely  of  saliva,  and  the  blood  is 
derived  from  the  gums  or  mouth,  as  examination  easily  proves,  for  the  gums  may 
be  found  spongy  and  the  bleeding  points  be  seen  in  the  gums  or  elsewhere  in  the 
mouth. 

Care  must  be  taken  not  to  confound  the  colour  due  to  blood  with,  that  due  to  adventitious 
substances,  such  as  port  wine,  tobacco  juice,  liquorice  or  medicine, 

2.  Streaks  of  bright  blood,  upon  the  outside  of  pellets  or  strings  of  mucus  or 
mucopurulent  secretion. 

In  such  cases  the  blood  comes  from  the  large  air-tubes  or  from  the  pharynx, 
usually  from  the  former. 

In  chronic  bronchitis  the  vessels  in  the  trachea  or  main  bronchi  are  dilated  and  often 
varicose,  and  during  violent  paroxysms  of  coughing  ma.y  ru{)ture.  The  little  hajmorrhages  that 
result  will  then  appear  as  small  streaks  upon  the  outside  of  the  secretion  which  the  tubes 
contain. 

In  the  same  way  in  chronic  pharyngitis,  where  the  mucous  membrane  is  spongy  and  congested, 
the  violent  hawking  and  coughing  may  cause  some  of  the  small  vessels  to  give  way  a,nd  streak 
the  secretion  with  blood. 

Streaky  htemoptysis  when  following  upon  violent  coughing  has  but  little 
clinical  significance. 
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3.  Viscid  pellets,  containing  minute  air-bubbles,  and  presenting  a  uniform 
pink,  red  or  rusty  colour,  or  sometimes  of  a  darker  purple,  prune-juice,  hue. 
Such  sputum  is  characteristic  of  acute  pneumonia,  though  occasionally  met  with 
under  other  conditions,  e.g.,  morbus  cordis  and  phthisis. 

4.  Small  solid  lumps,  of  a  purple  or  black  colour,  which  contain  no  air-bubbles 
and  sink  in  water.  These  are  nothing  else  but  small  blood  coagula  derived  from 
the  alveoli,  and  due  to  the  rupture  of  the  distended  capillaries  in  the  walls  of  the 
air-cells,  the  dark  colour  being  due  to  the  fact  that  they  have  lain  some  time  in 
situ  before  being  expectorated.  They  are  almost  pathognomonic  of  mitral 
disease. 

5.  Pure  blood,  in  some  quantity,  it  may  be  many  ounces,  generally  bright  red 
in  colour. 

(a)  Brought  up  repeatedly  at  short  intervals  in  small  quantities  at  a  time. 

If  it  contain  many  air-bubbles,  it  is  derived  from  the  respiratory  organs,  and  constitutes  the 
ordinary  foi-m  of  profuse  hemoptysis  ;  if  it  contain  no  air-bubbles,  it  probably  does  not  come  from 
the  respiratory  organs,  but  from,  the  mouth  or  pharynx  ;  and  on  the  whole  is  most  likely  to  be  due 
to  epistaxis. 

(6)  Brought  up  in  gushes  and  mixed  with  little  or  no  air. 

If  bright  red,  it  may  come  from  the  respiratory  organs  or  the  stomach  ;  from  the  latter,  in  all 
probability,  if  the  blood  be  in  large  quantity,  for  profuse  haemorrhage  from  the  lungs  would  be 
almost  immediately  fatal. 

If  dark  in  coloui',  it  is  not  likely  to  have  come  from  the  respiratory  organs,  but  from  some  part 
where  it  can  have  remained  long  enough  to  have  changed  colour,  and,  therefore,  probably  from, 
the  stomach. 

6.  Blood  clots. — These  are  generally  bulky  and  gelatinous,  and  derived  from 
the  stomach.  They  may  come  from  the  lungs,  and  are  then  moulded  to  the 
shape  of  the  bronchial  tubes. 

Blood  casts  of  the  bronchi  are  very  rare.  Some  specimens  were  exhibited  by  me  in  1880 
before  the  Pathological  Society. ^  The  patient,  a  man  of  43,  was  under  treatment  for. 
phthisis  of  the  left  apex.  While  under  observation  he  had  a  severe  attack  of  hsemoptysis,  after 
which  a  good  deal  of  crepitation  developed  at  the  left  base.  This  gradually  disappeared,  and  was 
doubtless  due  to  the  passage  of  blood  into  the  tubes  of  the  lower  lobe.  Two  months  later  he  was 
again  attacked  with  hajmoptysis,  and  brought  me  some  lumps  which  he  had  coughed  up,  with 
great  difficulty  but  with  much  relief  to  his  dyspnoea.  At  the  same  time  some  dulness  was 
present  at  the  left  base,  which  ultimately  again  cleared  up  as  before. 

Of  the  four  casts  shown  three  were  nearly  the  same  in  size,  about  two  inches  long  and  a 
quarter  of  an  inch  in  diameter  at  the  thickest  part  of  the  stem.  Two  of  them  were  much' 
branched.  The  fourth  cast  was  very  much  larger,  being  of  the  size  and  shape  of  the  little  finger, 
one  and  a  half  inches  in  length  and  half  an  inch  in  diameter.    This  was  not  branched. 

They  were  all  tough  and  partly  decolorized,  but  still  dull  red  in  colour  to  the  naked  eye,  and 
microscopical  examination  showed  them  to  consist  of  nothing  but  consolidated  blood  coagulum. 

Blood  casts  of  the  bronchial  tubes  are  casts  due  to  the  coagulation  of  blood  in  the  air-tubes, 
and  are  very  rare.  At  the  time  the  specimen  was  shown,  no  other  specimen  had  been  exhibited 
to  the  Society.  Indeed,  their  occurrence  has  been  categorically  denied  by  many  competent 
observers,  and  in  many  books  no  reference  is  made  to  them.  Dr.  Cheyne  quotes  a  case  in  which 
a  man  was  attacked  with  severe  dyspnoea  after  haemoptysis  and  expectorated  a  blood  clot  with 
great  relief.  The  next  day  he  expectorated  a  similar  clot,  and  died  soon  aftenvards  from 
uncontrollable  haemoptysis.  Dr.  Cheyne  states  that  such  clots  were  the  precursors  of  fatal 
hfemoptysis,  but  in  the  case  I  have  quoted,  the  patient  was  living  more  than  twelve  months 
after  the  time  the  clot  was  expectorated,  and  the  haemoptysis,  though  considerable,  was  not 
really  very  severe. 

Diagnosis  of  Haemoptysis. — In  most  cases  the  diagnosis  has  to  be 
made  between  ha3moptysis  and  hzEmatemesis,  but,  as  a  rule,  there  can  be  little 
difficulty  if  the  patient  be  tmder  observation  at  the  time. 
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If  the  haemorrhage  be  small  and  come  from  the  lungs,  the  blood  is  bright  in 
colour,  alkaline,  frothy,  mixed  with  sputum,  brought  up  with  a  cough,  does  not  clot, 
while  the  symptoms  and  physical  signs  show  the  lungs  to  be  the  seat  of  disease. 

If  the  haemorrhage  be  small,  and  come  from  the  stomach,  the  blood  will  be 
dark  in  colour,  often  acid,  contain  no  air-bubbles,  be  mixed  with  the  contents  of 
the  stomach  and  brought  up  by  vomiting,  while  the  symptoms  and  signs  indicate 
the  stomach  as  the  seat  of  disease. 

If  the  hasmorrhage  be  copious,  it  will  be  in  either  case  bright  in  colour, 
alkaline,  not  frothy,  not  obviously  mixed  with  the  sputum  or  the  contents  of  the 
stomach,  and  will  clot.  The  diagnosis  must  then  be  made  by  the  general  signs 
and  symptoms.  But  in  profuse  ha;moptysis  the  respiratory  symptoms  are  so 
well  marked  that  a  mistake  in  diagnosis  would  be  difficult. 

The  diagnosis  is,  however,  not  so  easy  when  the  amount  of  hffimorrhacre  is 
not  large,  or  where  we  have  to  depend  only  upon  the  history  of  the  attack  from 
the  patient  or  the  patient's  friends. 

Bleeding  whether  from  the  lungs  or  from  the  stomach,  in  each  case  alike 
stops  gradually.  In  the  stomach  it  may  not  be  enough  to  cause  vomiting,  but 
It  will  pass  on  into  the  intestine,  and  appear  in  the  motions,  giving  them  the 
characteristic  black  colour,  mel^na.  H^matemesis  may  therefore  stop  suddenly 
But  though  the  vomiting  of  blood  stop  suddenly  the  bleeding  does  not  as  the 
presence  of  metena  for  some  days  shows.  From  the  lungs  the  blood  can  only 
be  got  nd  of  by  expectoration,  therefore  the  blood-spitting  will  continue  for  a  day 
or  two  at  least,  and  only  stop  gradually. 

The  best  question,  then,  to  ask  is  this— Whether  the  patient  continued  to  bring 
up  blood  for  two  or  three  days  after  the  first  attack,  and  whether  the  bleeding 
only  ceased  gradually.    If  so,  it  is  a  case  of  hemoptysis  and  not  hsematemesis. 

_  HEMOPTYSIS  is  the  technical  term  given  to  that  form  of  blood-spitting 
in  which  the  blood  comes  from  the  respiratory  organs. 

The  causes  fall  naturally  into  two  groups.  In  the  first  the  heemorrhage  takes 
place  through  the  lungs,  but  is  due  to  disease  outside  them,  as,  for  instance, 
the  rupture  of  a  thoracic  aneurysm.  In  the  second  the  haemorrhage  is  due  to 
causes  which  lie  in  the  lung  itself,  for  example,  phthisis,  and  they  might  be 
named  extrinsic  and  intrinsic  respectively. 

A.  EXTRINSIC — the  cause  of  the  hemoptysis  lying  outside  the  respiratory 

_  Thoracic  aneunjs?n.— When  the  final  rupture  occurs,  the  blood  is  brought  up 
m  gushes  m  large  quantity  and  quickly  suffocates  the  patient,  so  that  in  a  few 
minutes  from  the  commencement  of  the  attack  the  patient  is  dead. 

_  When  a  thoracic  aneurysm  presents  beneath  the  sldn,  however  thin  the  coverings  mav  be  it 
IS  rare  for  the  rupture  to  take  place  externally.  It  bursts,  almost  without  exception,  internal'lv 
and  generally,  as  would  be  expected,  into  the  lung  or  air-tubes.  Nor  does  the  final  hiumorrhaae 
occur  without  some  warning  of  its  approach.  It  is  preceded  by  slight  leaking,  which  shows  itself 
either  in  the  form  of  streaky  hremoptysis  or  occasionally  in  the  expectoration  of  an  abundant 
tnm,  watery,  blood-stained  fluid  like  saliva,  and  containing  but  few  air-bubbles.  The  latter  form  ' 
IS  met  with  only  I  believe,  where  the  trachea  is  involved  and  perforation  is  threatened  through 
It.  I  have  seen  both  kinds  of  expectoration  continue  regularly  or  intermittently  for  as  much  as 
three  weeks  before  the  final  rupture  took  place. 

New  growth.— Slight  htemoptysis  in  malignant  intrathoracic  growths  is  not 
uncommon,  but  profuse  haemoptysis  is  rare.  In  the  latter  case  the  tumour  must 
have  involved  the  lungs  or  bronchi  as  well  as  some  large  or  fairly  large  vessel 
Almost  any  vessel  within  the  thorax  may  be  opened  out  in  this  way,  even  the 
aorta  Itself.  So  also  with  a  malignant  growth  in  the  neck,  the  end  may  be 
brought  about  by  the  rupture  of  the  carotid  into  the  trachea. 
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lu  the  same  way  haemoptysis  may  be  caused  by  suppurating  glands,  suppurating  hydatids  or 
abscesses  of  other  origin,  as  well  as  by  foreign  bodies  within  the  air-tubes,  and  lastly  by  vnjuries 
of  all  kinds,  e.g.,  crushes,  bruises,  fractured  ribs,  stabs,  and  bullet  wouuds  ^   ^  J 

A  curious  case  is  recorded  by  Desvernine,  in  which  very  profuse  hiemoptysis  occurred  from  an 
angioma  ol  tlie  epiglottis.    These  cases  require  no  special  consideration  in  this  place. 

B.  INTRINSIC— In  the  second  group  the  causes  of  the  hEemoptysis  are 
intrinsic,  that  is,  they  lie  within  the  respiratory  organs  themselves,  either  in  the 
air  passages  or  in  the  lung  tissue,  and  they  may  be  called  bronchial  and  pulmo- 
nary respectively.  Of  course  the  terms  bronchial  and  pulmonary  could  be  applied 
with  equal  fitness  to  either  extrinsic  or  intrinsic  hffimoptysis,  but  it  is  in  the 
latter  group  that  the  distinction  is  of  the  greatest  importance. 

Bronchial  Haemoptysis. — In  the  commonest  form  of  bronchial  hemoptysis, 
viz.,  that  connected  with  chronic  bronchitis,  the  blood  appears  as  streaks  on  the 
outside  of  the  sputum,  and  is  due  to  the  mechanical  rupture  of  distended  vessels 
by  violent  coughing.  In  the  same  way  it  may  be  produced  by  the  paroxysms  of 
whooping-cough  or  by  other  violent  expiratory  efforts. 

Ulceration  of  any  kind  in  the  tubes,  e.g.,  tubercular,  syphilitic  or  malignant, 
often  leads  to  haemoptysis,  though  each  may  exist  and  run  its  course  to  the  end 
without  any  hfemorrbage  at  all.  The  amount  of  blood  lost  varies  greatly,  from  a 
few  sti-eaks  to  a  considerable  quantity. 

Ixi  plastic  bronchitis  haemorrhage  may  occur  and  even  be  profuse.  It  precedes, 
as  a  rule,  the  expulsion  of  the  cast,  and  i§  no  doubt  in  great  measure  due  to  the 
paroxysms  of  coughing.  There  is  no  conclusive  evidence  to  show  where  the 
blood  comes  from  in  these  cases,  but  on  the  whole  it  is  probably  from  the  bronchi 
rather  than  from  the  lung.  At  the  same  time  it  must  not  be  forgotten  that 
plastic  bronchitis  is  sometimes  found  associated  with  phthisis. 

In  one  interesting  group  of  cases  the  fault  lies  in  the  blood  or  blood-vessels. 
Thus  in  hcemopliilia,  scurvy,  and  purpura,  haemorrhage  may  occur  from  the 
bronchi  as  from  any  other  free  surface,  but  the  bronchi  are  perhaps  the  last 
parts  of  the  body  to  be  affected  in  this  way. 

The  same  is  true  of  the  haemorrhagio  form  of  acute  fevers. 

I  remember  in  one  extreme  case  of  this  kind  where  bleeding  had  occurred  into  almost  every 
tissue  and  from  every  free  surface.  At  the  autopsy  the  air-tubes  were  found  covered  with 
recently  effused  blood,  even  down  to  their  very  small  divisions. 

The  following  may  be  an  instance  of  purpuric  or  hemophilic  haemoptysis,  but  it  is  not  quite 
clear. 

A  woman  aged  44  came  under  treatment  for  haemoptysis.  She  had  at  the  time  purpura 
with  small  petechige,  on  the  legs  chiefly,  but  also  on  the  eyelids.  No  physical  signs  could 
be  found  in  the  chest.    The  haemoptysis  continued  some  time  and  gradually  ceased. 

In  another  class  of  cases  the  disease  of  the  vessels  is  of  a  degenerative 
character,  either  of  the  nature  of  atheroma  and  met  with  in  elderly  persons,  or 
associated  with  granular  kidney  and  occurring  earlier  in  life. 

The  former  was  described  by  Sir  Andrew  Clark  as  "non-tubercular  and  non- 
cardiac  htemoptysis  of  elderly  persons,"  or,  on  account  of  its  frequent  connection 
with  gout,  as  "arthritic  haemoptysis."  It  cannot  be  very  common,  for  Sir 
Andrew  Clark  stated  that  he  had  seen  only  20  instances  of  it  in  persons 
over  50  years  of  age  in  the  course  of  fifteen  years ;  the  haemorrhage  had  usually 
subsided,  but  had  been  occasionally  fatal. 

One  well-marked  instance  has  come  under  my  own  notice  in  a  man  over  70,  who  died  at 
the  age  of  74  of  apoplexy,  in  whom  the  first  sign  of  illness  was  slight  hremoptysis,  presumably 
of  bronchial  origin. 

Of  bronchial  haemorrhage  in  granular  kidney  there  are  not  many  cases 
recorded,!  but  considering  the  frequency  of  hasmorrhage  from  the  nose,  into  the 

*  Case  recorded  by  Dr.  Francis  Hawkins,  Lancd,  May  21,  1892. 
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eye  or  brain,  and  the  general  change  in  the  vessels  throughout  the  body,  haemor- 
rhage from  the  bronchi  ought  hardly  to  be  as  rare  as  it  really  appears  to  be. 
Probably  it  has  been  overlooked  or  misinterpreted,  as  was  the  case  with  the 
bleeding  from  the  bladder,  to  which  I  drew  attention  some  years  ago. 

Laryngeal  Haemoptysis. — Bleeding  may  take  place  from  the  larynx  in 
the  course  of  any  destructive  disease,  e.g.,  syphilis,  tubercle  or  cancer,  but  its 
amount  is  small  and  its  clinical  significance  slight. 

In  the  absence  of  such  gross  lesions,  laryngeal  htemoptysis  is  very  rare,  if  it 
occur  at  all.  The  cases  recorded  are  very  inconclusive.  Post-mortem  proof  is 
lacking,  for  the  cases  are  not  fatal,  and  laryngoscopic  evidence  is  defective,  for 
when  blood  is  seen  in  the  larynx  it  may  come  from  other  sources,  e.g.,  the 
pharynx  or  trachea,  or  be  due  to  ulceration  of  the  larynx  itself,  not  within  sight 
of  the  laryngoscope.  Some  of  the  recorded  cases  are  associated  with  general 
conditions  more  likely  to  cause  hsemorrhage  from  other  parts,  e.g.,  htemophilia, 
cirrhosis  of  liver,  heart  distension,  etc. 

I  have  seen  one  case  in  which  primary  laryngeal  hemorrhage  had  been 
diagnosed,  but  the  man  soon  after  developed  tubercular  disease  of  the  lung  and 
larynx,  and  probably  had  it  at  the  time. 

I  think  the  existence  of  this  form  of  hgemoptysis  open  to  very  serious  doubt. 

Farasitic  hcemoptysis. — In  1880  Barls^  described  a  peculiar  form  of  recurreut  haemoptysis, 
lasting  often  for  many  years,  as  common  among  the  inhabitants  of  Tokio.  He  referred  to  19 
cases,  12  of  which  be  bad  met  with  in  a  single  year.  It  aflected  males  only  between  the  ages 
of  15  and  25,  and  was  not  associated  with  phthisis.  The  patients  spat  up  pellets  of  a  dirty, 
viscid,  rusty  mucus  in  wbich  certain  bodies  were  found.  These  Barls  regarded  as  psorosperms, 
and  he  named  the  affection  gregarinosis  pulmonum. 

In  1882  Patrick  Manson^  showed  the  so-called  gregarine  to  be  the  ova  of  a  distoma,  the 
Distoma  Kingeri.  The  ova  were  carried  by  drinking  water,  and  so  gained  access  to  the  body. 
The  intermediate  host  has  not  yet  been  discovered,  nor  the  seat  of  the  parent  in  the  body. 

Manson  found  the  disease  very  common  in  Formosa,  where  15  to  30  per  cent,  of  the  popula- 
tion suffered  from  it.  The  disease  does  not  appear  materially  to  affect  the  general  health,  and 
is  often  disregarded  by  those  who  are  affected  by  it. 

Pulmonary  Haemoptysis. 

Injury. — Haemoptysis  may  be  the  result  of  a  direct  lesion  of  the  lung,  as  by 
a  fall,  blow,  or  crush  producing  a  bruise  or  contusion,  or  by  a  fractured  rib 
causing  a  laceration.  In  either  case  haemoptysis  may  be  the  only  direct  evidence 
that  the  lung  itself  has  been  injured.  It  is  rarely  profuse,  and  consists  of  pure 
blood  mixed  with  air-bubbles,  at  first  bright  in  colour,  but  getting  dark  later  if 
the  blood  be  not  expectorated  until  some  little  time  after  the  accident. 

In  the  case  of  more  serious  injuries,  as  from  a  stab  or  bullet  wound,  the 
amount  of  blood  will  depend  upon  the  size  of  the  vessel  wounded.  If  a  large 
vessel  be  wounded  the  hsemorrhage  may  be  so  large  that  death  may  speedily 
ensue  from  suffocation,  but  where  the  large  vessels  escape  the  amount  expec- 
torated is  rarely  great. 

Chronic  congestion  of  morbus  cordis  and  infarct. — The  varicose  and  distended 
capillaries  in  the  walls  of  the  vesicles  wlwch  are  characteristic  of  the  "heart-lung" 
often  give  way,  and  blood  then  escapes  into  the  air  vesicles,  driving  the  air  out 
before  it.  When  the  blood  is  not  more  than  enough  to  fill  a  small  group  of  vesicles 
no  symptoms  are  produced,  but  the  blood  lies  there,  clots,  and  becomes  of  a  dark, 
almost  black,  colour.  After  a  time  the  clot  is  loosened  and  expectorated  as  the 
black  or  dark  purple  airless  lumps  which  have  been  already  described.  When 
the  amount  of  blood  is  larger,  a  greater  part  of  the  lung  tissue  is  infarcted,  even 


'  Cenlralbl.f.  Med.  Wiss.,  1880,  No.  39. 
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to  the  extent  sometimes  of  nearly  a  whole  lobe.  This  gives  rise  to  one  of  the 
forms  of  infarct,  and  it  may  be  large  enough  to  be  recognised  by  physical  signs. 

With  the  infarction  that  follows  pulmonary  embolism  the  symptoms  are,  as  a 
rule,  more  sudden  and  severe.  The  signs  of  pulmonary  disturbance,  dyspnoea, 
pain,  and  cough,  date  from  the  occurrence  of  the  embolism,  and  may  precede  by 
some  hours  the  appearance  of  haemoptysis. 

Where  the  embolism  involves  a  large  branch  of  the  pulmonary  artery,  or 
where  the  mechanical  congestion  is  sudden  and  extreme,  as,  for  instance,  in  sudden 
failure  of  the  left  ventricle,  the  hamoptysis  may  occur  at  once,  and  the  amount  of 
blood  expectorated  may  be  considerable.  In  speaking  of  infarction  I  have  re- 
ferred to  a  case  of  this  kind  where  the  symptoms  were  so  urgent  that  life  was 
only  saved  by  timely  venesection. 

Acute  inflammatory  congestion. — The  best  example  of  this  is  seen  in  acute 
pneumonia.  The  amount  of  blood  is  usually  small  and  intimately  mixed  with 
the  products  of  inflammation;  in  other  words,  the  sputum  consists  of  inflam- 
matory exudation  stained  with  blood.  Expectoration  does  not  usually  occur 
until  a  little  while  after  the  exudation,  so  that  the  colour  is  not  bright  but  dull, 
rusty,  or  even  darker.  The  amount  of  blood  is,  as  a  rule,  quite  small,  and  only 
sufficient  to  stain  the  sputum ;  when  more  copious  it  may  give  the  sputum  the 
prune-juice  colour  which  is  of  such  bad  omen. 

Occasionally  the  haemoptysis  is  profuse  and  bright. 

I  liave  recorded  an  instance  of  this  in  a  case  of  very  severe  pneumonia,  where  there  was  so 
much  bright  blood  brought  up  that  the  patient  was  thought  to  have  phthisis  as  well,  and  to 
have  ruptured  a  blood-vessel  in  an  old  cavity.  The  autopsy  showed  that  no  other  lesion  than 
acute  pneumonia  was  present. 

Another  but  less  severe  case  of  this  kind  is  referred  to  in  the  chapter  on  pneumonia. 

In  gangrene  of  the  lung  the  sputum  is  generally  stained  with  more  or  less  of 
altered  blood,  but  except  when  the  gangrene  has  become  limited,  and  the  slough 
detached,  pure  blood  is  but  rarely  expectorated.  It  may  then  be  profuse,  but  I 
do  not  know  of  any  instance  in  which  the  haemorrhage  of  itself  has  been  fatal. 

With  abscesses  of  the  lung,  whether  formed  in  the  lung  or  bursting  through 
it,  some  blood  may  be  mixed  with  the  pus,  but  rarely  in  any  quantity  unless 
a  large  vessel  has  been  opened.  When  an  abscess  has  ended  in  a  chronic  cavity, 
the  same  lesions  of  vessels  may  be  produced  with  which  the  ordinary  forms  of 
haemoptysis  are  associated,  viz.,  aneurysm  and  erosion  of  the  pulmonary  vessels, 
but  these  will  be  conveniently  dealt  with  in  connection  with  phthisis. 

Vicarious  menstruation. — I  suppose  it  is  right  to  refer  to  vicarious  menstrua- 
tion as  a  cause  of  haemoptysis,  but  I  have  never  seen  a  reputed  instance  of  it  which 
stood  critical  examination.  I  do  not  know  of  any  satisfactory  case  recorded,  and 
the  majority  of  those  best  qualified  to  judge  either  doubt  or  deny  its  existence. 
I  think,  therefore,  that  I  am  justified  in  dismissing  the  subject  thus  curtly. 

HEMOPTYSIS  IN  PHTHISIS. 

Haemoptysis  in  phthisis  varies  greatly  in  amount  from  mere  streaks  in  the 
sputum  up  to  a  pint  or  more  in  the  twenty-four  hours,  and  it  may  be  described  ac- 
cordingly as  streaky,  small,  moderate,  or  profuse.  In  most  cases  it  is  moderate,  and 
not  more  than  two  or  three  ounces  in  the  day.  It  is  usually  recurrent,  that  is  to 
say,  a  patient  who  has  had  one  attack  of  haemoptysis  is  likely,  sooner  or  later,  to 
have  another.  In  some  cases  hasraoptysis  is  so  frequent  an  occurrence  that  a 
special  hemorrhagic  tendency  seems  to  exist,  and  this  tendency  is  sometimes 
observed  to  run  in  families  and  to  constitute  the  family  type  of  the  disease. 

Haemoptysis  is,  however,  not  constant  in  phthisis,  and  appears  to  be  entirely 
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absent  in  about  20  per  cent,  of  all  cases  ^ ;  in  many  of  the  rest  there  may  be  but 
one  or  two  attacks  of  haemoptysis,  and  those,  perhaps,  only  of  slight  degree, 
throughout  the  whole  course  of  the  disease.     The  importance,  therefore,  of 
heemoptysis  lies  not  so  much  in  the  amount  of  blood  lost  as  in  the  indication  it  I/v 
gives  of  the  existence  or  progress  of  the  disease. 

Htemoptysis  is  rarely  fatal,  and  never  except  when  it  is  profuse.  It  is  not 
the  cause  of  death  in  more  than  1  or  2  per  cent,  of  all  cases. ^  When  fatal  it 
leads  to  death  in  one  of  two  ways,  either  at  once  by  suffocation,  or  gradually 
after  frequent  recurrence  by  exhaustion  from  loss  of  blood. 

On  the  whole,  haemoptysis  is  not  so  common  in  acute  cases  as  in  the  sub- 
acute or  chronic  forms  of  the  disease. 

Except  where  the  htemoptysis  consists  of  a  mere  streak  or  two  in  the  sputum, 
its  cessation  is  not  abrupt  but  gradual,  so  that  the  sputum  continues  to  contain 
blood,  though  diminishing  in  quantity  and  changing  colour,  for  two  or  three 
days,  or  even  longer,  after  the  bleeding  into  the  lung  has  stopped.  This  fact  is 
important  in  diagnosis,  and  serves  in  most  caseS;,  as  already  stated,  to  distinguish 
haemoptysis  from  haematemesis. 

Streaky  Haemoptysis — the  blood  appearing  in  small  streaks  on  the  outside 
of  the  sputum.  This  may  come  from  the  lungs  and  precede  a  large  haemorrhage,  but  [  ,i 
in  the  vast  majority  of  cases  it  comes  from  the  bronchial  tubes.  As  a  matter  of  fact,  • 
streaky  htemoptysis  is  far  more  frequent  in  bronchitis  than  in  phthisis.  When 
it  occurs  in  phthisis  it  is  due  generally  to  the  same  cause,  viz.,  the  rupture  of 
distended  capillaries  in  the  bronchial  tubes  as  the  result  of  violent  coughing ;  but 
when  the  tubes  are  the  seat  of  tubercular  ulceration,  bleeding  may  sometimes 
take  place  from  the  ulcerated  surface,  usually  in  small  amount,  thus  producing 
the  form  of  haemoptysis  now  referred  to,  but  occasionally  in  larger  amount. 

Small  Haemoptysis. — The  blood  may  be  in  very  small  amount  and  intimately 
mixed  with  the  sputum,  giving  it  a  dull  red  or  rusty  colour,  as  in  pneumonia,  or  a 
pale  pink  salmon  tint.   This  is  often  not  recognised  by  the  patient  as  blood-spitting. 

Sometimes  small  dark  lumps  are  brought  up,  as  in  mitral  disease,  and  pro- 
duced in  the  same  way  by  slight  leaking  from  some  of  the  minute  vessels  in  the 
walls  of  the  vesicles,  the  blood  having  been  kept  long  enough  in  the  lung  to 
undergo  the  colour  changes.  Such  lumps  are  usually  expectorated  at  the  end 
of  a  larger  haemoptysis,  and  rarely  constitute  the  whole  attack. 

Moderate  Haemoptysis. — The  ordinary  haemoptysis  in  phthisis  is  small,  and 
does  not  amount  to  more  than  one  to  two  or  three  ounces  in  the  twenty-four 
hours.  The  blood  is  bright  red  in  colour,  frothy,  i.e.,  containing  air-bubbles,  most 
of  them  of  small  size ;  it  is  alkaline,  mixed  with  the  sputum,  which  presents  the 
ordinary  phthisical  characters,  and  does  not  clot.  It  is  brought  up  in  small 
mouthfuls  at  a  time  with  repeated  coughing,  but,  as  a  rule,  without  much  effort. 
The  patient  often  volunteers  the  statement  that  after  a  short  cough  something 
was  brought  up  into  the  mouth  which  felt  warm,  and  which  was  recognised  by 
the  taste,  or  observed  on  expectoration,  to  be  blood. 

Profuse  Haemoptysis. — When  the  blood  expectorated  in  the  twenty-four 
hours  reaches  half  a  pint  or  more,  it  may  be  called  profuse.  The  patient  coughs 
almost  constantly,  and  with  every  cough  brings  up  a  little  blood,  so  that  in  the 
course  of  the  twenty-four  hours  the  quantity  mixed  with  the  sputum  may 
amoimt  to  a  pint,  but  this  quantity  is  rarely  exceeded.  Such  haemoptysis  may 
last  for  many  days.    Thus  I  have  known  an  instance  in  which  the  patient  con- 

1  West,  Med.  Chir.  Tr. ,  Ixviii. 
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tinued  to  spit  up  more  than  half  a  pint  daily  for  forty-five  days,  at  the  end  of 
'  which  time  he  died  of  exhaustion. 

_  _  Clinically,  profuse  hemoptysis  may  be  divided  into  two  groups,  accordine  as 
It  IS  fatal  or  not.  o     r  7  ^ 

Fatal  Haemoptysis  is  rare  in  phthisis,  and  does  not  account  for  more  than 
1  or  2  per  cent  of  the  deaths,  that  is  to  say,  out  of  every  100  persons  who 
die  of  phthisis,  98  die  of  some  other  cause  than  hemoptysis. 

In  the  fatal  cases  death  is  brought  about  in  one  of"  two  ways,  either  by 
suffocation  or  by  exhaustion.  ^ 

In  the  former,  blood  is  brought  up  in  great  gushes  and  chokes  the  patient,  so 
that  he  dies  suffocated  in  a  few  minutes.  To  this  form  the  descriptive  name  of 
buffocative  Haemoptysis  has  been  given.  In  the  latter  the  hemorrhage  is 
not  so  profuse,  bat  is  frequently  repeated  day  after  day,  until  at  last  the  patient 
dies  of  exhaustion  consequent  on  the  continued  loss  of  blood. 

The  pathology  of  fatal  haemoptysis  in  phthisis.— The  following 
account  is  based  upon  the  experience  of  fifteen  years  at  the  Chest  Hospital  1 
Victoria  Park.    The  cases  number  26—20  males  and  6  females. 

Age. — Of  the  26  cases,  20  were  males  and  6  females. 

Age       15-20    20-25    25-30    30-35    35-40    40-50  50-60 
Males       ..2242234  19 
Females    ..       3110010        "'  6 


Totals       .5  3  5  2  2  4 


25 


In  one  of  the  26  the  age  is  not  given,  and  although  the  numbers  are  too  small 
to  justify  any  absolute  conclusion,  this  table  seems  to  show  that  there  is  no- 
special  liability  at  any  particular  age. 

The  earliest  case  was  in  a  lad  of  16,  and  the  latest  in  a  man  of  -53. 

A  case  of  fatal  hajmoptysis  in  a  child  of  31  years  is  described  by  Aldred  in  B.M.J.  April 
30,  1904.  Tlie  child  had  chronic  tubercular  disease  of  the  left  lung,  with  a  large  cavity  m  the  upper 
lobe  from  which  the  hsemorrhage  came. 

Sex. — It  is  worthy  of  note  how  much  more  frequent  these  cases  seem  to  be  in 
men  than  in  women,  in  the  proportion  of  20  to  6,  or  3i  to  1. 

This  may  be  associated  with  the  fact  that  the  male  has  a  greater  power  of 
resistance  to  phthisis  than  the  female,  or,  in  other  words,  that  the  disease  more 
often  becomes  chronic  in  the  male. 

Cause  of  haemorrhage. — The  source  of  the  hemorrhage  was  found  in  17  cases- 
out  of  25,  and  proved  to  be  aneurysm  in  11  and  ulcerated  vessel  in  6. 

In  the  cases  in  which  I  made  the  autopsy  myself  I  only  twice  failed  to  find  the  source, 
and  one  of  these  cases  of  failure  is  not  included  in  the  present  number.  Kidd  examined  80 
cases  and  found  the  ruptured  aneurysm  in  70. 

Too  much  stress  must  not  be  laid  upon  the  term  used,  for  ruptured  aneurysms  sometimes 
look  like  ulcerated  vessels,  especially  when,  by  the  force  of  the  blood- stream,  the  whole  or 
nearly  the  whole  of  the  sac  has  been  torn  away,  and  I  further  observe  in  t\\e.  iMst-mortem  notes 
of  recent  years  that  aneurysm  is  a  term  more  commonly  found  than  ulcerated  vessel,  while  in 
some  of  the  earlier  notes  the  diagnosis  of  ulcerated  vessel  has  the  explanation  added,  "No 
saccular  dilatation  found,"  but,  for  the  reasons  given,  the  explanation  is  hardly  adequate. 

In  my  own  cases  I  have  only  once  or  twice  seen  ulcerated  vessels  among  many  cases  of 
aneurysm,  and  Rasmussen  says  that  he  has  himself  never  met  with  an  ulcerated  vessel  as 
distinguished  from  aneurysm.  The  difference  is  therefore  probably  in  most  cases  rather  one  of 
terms  than  of  reality. 

1  Med.  Chir.  Tr.,  Ixviii.    Two  important  papers  deserve  reference  to— Wald  Rasmussen,  Ed.. 
Med.  J.,  vol.  XI v.,  and  Douglas  Powell,  Tr.  Path.  Sue,  vol.  xii. 
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The  condition  of  the  lungs. — Phthisis  was  in  all  cases  present,  and  was  clearly 
the  primary  cause.  Cavities  were  always  found,  and  cavities  not  of  recent  date, 
but  with  thick  fibroid  walls,  and  ribbed  or  crossed  by  coarse  trabeculsB,  such  as 
are  found  usually  in  the  most  chronic  forms  of  phthisis. 

Both  lungs  were  similarly  affected,  tliough.  not  to  an  equal  degree,  in  16  cases,  while  in  9- 
one  only  was  excavated,  the  opposite  lung  being  in  the  condition  of  complementary  emphysema 
or  compensatory  hyperti'ophy. 

In  other  words,  profuse  hsemoptysis  generally  occurs  in  chronic  phthisis,  or  from  chronic 
cavities,  not  very  often  in  the  sub-acute,  and  rarely  in  the  acute  form  of  the  disease. 

The  side. — The  haemorrhage  came  from  the  left  side  for  certain  in  11  cases,  and  with 
probability  in  five  more  ;  and  from  the  right  side  for  certain  in  6,  and  with  probability  in  3  more. 
So  that  the  left  side  is  jnore  often  the  source  of  the  haemorrhage  than  the  right  in  the  proportion 
of  16  to  9,  or  nearly  2  to  1. 

It  does  not,  however,  necessarily  follow  that  the  source  of  the  hsemorrhage  is  found  upon  the 
side  most  aflected,  or,  if  so,  in  the  most  diseased  part  of  it. 

The  scat. — Any  chronic  cavity,  whatever  its  size,  may  be  the  source  of  the  haemorrhage,  from 
a  small  single  cavity — the  only  spot  of  disease,  it  may  be,  in  the  lung— not  larger  than  a  filbert, 
to  an  enormous  cavity,  produced  by  the  complete  excavation  of  the  whole  lung. 

The  cavity  from  which  the  hajmorrhage  came  was  in  the  upper  lobe  9  or  probably  10  times, 
in  the  middle  lobe  twice,  and  in  the  lower  7  times,  and  of  these  last  it  was  found  6  times  in  the 
apex  of  the  lower  lobe.    In  two  cases  the  whole  lung  was  excavated. 

In  the  majority  of  cases  the  hemorrhage  came  from  the  upper  lobe.  The  next  commonest 
soui'ce  was  the  apex  of  the  lower  lobe,  or  in  the  middle  lobe.  The  lower  part  of  the  lower  lobe 
is  an  unusual  position. 

The  favourite  seat,  therefore,  is  the  middle  of  the  lung  laterally,  and  near  the  periphery, 
whether  in  the  lower  part  ol  the  upper  lobe  or  the  upper  part  of  the  lower.  This  is  also  the 
spot  at  which  perforation  most  frequently  occurs  in  pneumothorax,  and  it  is  interesting  to 
associate  these  two  facts  together. 

Aneurysm  of  the  pulmonary  artery. — A  distinction  is  often  made  be- 
tween aneurysms,  i.e.,  definite  sacs  or  pouches,  and  ectasias  or  dilatations. 
I  do  not  think  it  desirable  or  necessary  to  make  this  distinction,  for  the  two- 
classes  are  differentiated  by  no  fixed  characteristics,  and  there  is  every  transi- 
tional stage  between  the  one  and  the  other,  so  that  it  is  simpler  to  regai-d  them 
as  different  degrees  of  the  same  affection,  and  to  speak  of  them  all  as  aneurysms. 

Their  origin. — These  aneurysms  spring  always  from  a  branch  of  the  pulmo- 
naiy  artery,  sometimes  from  one  of  the  main  divisions,  but  more  often  from  a 
medium-sized  branch,  though  frequently  at  only  a  very  short  distance  from  the- 
origin  of  the  smaller  branch  from  the  main  trunk,  so  that  a  bristle  may  pass 
quite  easily  at  once  into  the  main  vessel.  These  facts  are  of  importance,  I 
think,  as  bearing  upon  the  origin  of  these  aneurysms.  They  develop,  as  a  rule, 
in  the  longitudinal  axis  of  the  vessel,  away  from  the  main  trunk  and  into  the 
lung-cavity. 

They  are  usually  found  upon  a  trabecula  which  forms  a  more  or  less 
prominent  ridge  in  the  walls  of  the  cavity ;  sometimes,  though  rarely,  upon  a 
trabecula  which  crosses  the  cavity.  Occasionally  there  is  no  indication  of  the 
trabecula,  but  the  aneurysm  projects  at  once  from  what  appears  to  be  the  smooth 
wall  of  the  cavity. 

The  trabeculse  are  the  remains  of  the  indurated  vessels  and  bronchi  of  the 
lung,  and  are  largest  towards  the  root  of  the  lung.  Hence  the  aneurysms  also 
are  found  in  the  part  of  the  cavity  nearest  to  the  root.  Cavities,  therefore,  in 
which  aneurysms  are  being  searched  for  may  be  opened  through  the  pleura,  i.e., 
from  the  periphery,  without  risk  of  destroying  the  aneurysm. 

Their  shape  is,  as  a  rule,  more  or  less  globular,  arising  from  one  side  of 
the  vessel.  Those  of  large  size  have  frequently  secondary  pouches  or  sacculations 
upon  them,  and  sometimes  look  almost  like  a  mulberry.  At  other  times  they 
form  more  irregularly  oval  swellings,  also  with  secondary  sacculations.    This  is- 
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the  condition  to  which  the  name  of  ectayias  is  given.  True  fusiform  aneurysms 
are,  I  thinlv,  from  the  nature  of  things  almost  impossible. 

The  aneurysms  are  usually  small, 
sometimes  not  larger  than  a  pea,  only 
very  rarely  larger  than  a  Morella  cheri-y, 
i.e.,  I  inch  to  f  inch  in  diameter. 
Aneurysms  as  big  as  a  walnut  are  very 
unusual.  I  have  recorded  two  of  this 
size ;  one  of  them,  oval  in  shape,  mea- 
sured one  inch  and  three  quarters  long 
and  one  inch  wide.  I  have  never  met 
with  a  description  of  a  larger  aneurysm 
than  this.  There  is  no  relation  between 
the  size  of  the  cavity  in  the  lung  and  the 
occurrence  or  size  of  an  aneurysm.  The 
cavity  may  be  so  small  as  to  be  com- 
pletely filled  by  the  aneurysm,  and  that 
too  when  other  much  larger  ca-vities  are 
present  (c/.  fig.).  In  two  of  the  cases 
I  have  recorded  the  cavity  was  formed  by 
excavation  of  the  whole  lung,  while  the 
aneurysm  was  of  the  visual  size. 

Aneurysms  are  in  most  cases  single. 
This  is  remarkable,  but  instances  of 
multiple  aneurysm  are  recorded  by  many 
observers.  One  of  the  cases  in  this  series  had  several',i  and  Kidd  records  a  case 
in  which  there  were  22. 

With  regard  to  clotting,  Easmussen  stated  that  pulmonary  aneurysms  never 
contain  laminated  clot.  Further  observation  proves  this  statement  to  be 
incorrect.  It  is,  however,  true  that  they  frequently  do  not.  The  larger 
aneurysms  generally  do  according  to  my  experience,  and  many  of  the  smaller 
ones  may.  Dr.  Percy  Kidd's  case  is  a  notable  instance  of  this,  for  nearly  eveiy 
one  of  the  numerous  aneurysms  there  found  was  occupied  by  laminated  clot, 
which  in  some  nearly  filled  the  cavity  completely. 

Many  of  the  solid  lumps  found  projecting  from  the  walls  of  chronic  cavities 
are,  I  believe,  aneurysms,  which  have  become  obliterated  or  cured  by  clotting,  in 
the  same  way  that  aneurysms  cure  elsewhere ;  but  clotting  does  not  necessarily 
prevent  rupture  in  pulmonary,  any  more  than  in  other,  aneurysms. 

Clotting  often  occurs  not  only  in  the  sac,  but  also  after  rupture  outside  it  in 
the  cavity,  and  this  clot,  too,  is  sometimes  laminated.  The  size  of  the  aneurysm 
thus  becomes  sometimes  deceptive,  and  it  appears  much  larger  than  it  really  is. 

This  clotting  may  explain  the  cases  of  remittent  lieemoptysis,  but  though 
essentially  a  conservative  process,  whether  within  or  without  the  sac,  it  does  not 
necessarily  prevent  a  fatal  result. 

The  seat  of  rupture  is  generally  at  the  periphery,  i.e.,  at  a  point  distant  from 
the  vessel  from  which  it  springs,  but  occasionally  it  is  found  at  the  base  of  the 
sac,  as  it  were  between  the  sac  and  the  vessel. 

The  aperture  is  sometimes  small,  and  may  then  be  easily  closed  by  clotting ; 
at  other  times  it  is  irregular  and  large,  and  in  some  cases  the  whole  sac  or  the 
greater  part  of  it  is  torn  bodily  off,  and  the  rent  into  the  vessel  is  represented  by 

^  The  cases  are  set  out  in  the  original  paper. 


Fig.  101. 

Aneurysm  of  the  pulmonary  artery  in  a 
chronic  cavity  of  the  lung,  the  walls  of 
which  are  very  thick.  The  cavity  has 
■  also  perforated  into  the  pleura,  produc- 
ing pneumothorax.  The  patient  died 
of  hoemoptysis,  tlie  bleeding  taking 
place  into  the  pleura  as  well  as  from 
the  mouth. 
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the  origin  of  the  sac.  Some  of  these  cases  would  look  very  like  simple  erosion  of 
the  vessel.  In  some  of  my  own  cases,  I  was  only  able,  after  careful  examination, 
to  satisfy  myself  that  I  had  an  aneurysm  and  not  an  erosion  to  deal  with. 

As  in  aneurysms  elsewhere,  the  final  rupture  rarely  comes  without  warning. 
In  most  cases  there  is,  or  has  been  within  recent  periods,  some  premonitory 
haemorrhage.    This  clinical  fact,  associated  with  the  known  pathology,  shows  the 


Fig.  102. 

Very  large  aneurysm  of  the  pulmonary  artery  in  a  chronic  cavity  at  the  base  of  the 
hing.    From  the  Museum  at  St.  Bartholomew's  Hospital. 

importance  of  early  and  strict  treatment  of  even  slight  hasmorrhage  in  chronic 
phthisis. 

Rasmussen  draws  a  distinction  as  to  the  access  and  the  amount  of  haamorrhago  between  the 
two  classes,  which  he  makes,  of  aneurysm  and  ectasia,  but  I  do  not  think  so  sharp  a  distinction 
is  warranted  either  by  clinical  experience  or  by  pathological  observation. 

The  pathogenesis  of  pulmonary  aneurysm  is,  I  think,  simple.  There  is  no 
case  recorded,  so  far  as  I  am  aware,  of  an  aneurysm  of  tlie  pulmonary  artery 
developing  in  an  otherwise  healthy  lung.  It  is  conceivable  that  atheroma  or 
syphilitic  disease,  or  some  other  primary  affection  of  the  pulmonary  artery,  might 
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lead  to  aneurysms,  but  such  conditions  are,  to  say  tiie  least,  very  rare,  and  I 
know  of  no  conclusive  case  recorded.  Hence  we  are  justiiied  in  connecting  the 
development  of  the  aneurysm  with  a  pre-existing  cavity  in  the  lung. 

The  development  of  the  aneurysm  may  be  attributed : 

I.  To  changes  set  up  in  the  walls  of  the  vessel,  of  an  inflammatory  or 
degenerative  nature,  by  direct  extension  from  the  walls  of  the  cavity. 

In  nearly  all  acute  inflammatory  or  rapid  cases  of  phthisis,  clotting  occurs  in  the  vessels  of 
the  neighbourhood,  and  they  are  early  obliterated.  When  tlie  process  becomes  circumscribed 
and  a  chronic  cavity  is  formed  it  frequently  happens  that  a  vessel  of  larger  size  remains 
unobhterated,  and  that  its  coats  become  subsequently  involved  in  the  same  fibroid  change  which 
has  occurred  m  the  walls  of  the  cavity.  If  the  vessel  remain  patent  the  blood  pressuie  within 
slowly  distends  the  fibroid  part  to  form  a  pouch. 

II.  To  the  want  of  support  upon  the  side  towards  the  cavity,  so  that  this 
side  of  the  vessel  is  not  only  the  weakest  in  itself,  but  also  the  direction  of  least 
external  resistance. 

It  is,  moreover,  not  unusual  to  find  the  vessel  from  which  the  aneurysm  springs  constricted 
or  even  perhaps  completely  obliterated  peripheraUy,  a  condition  which  tends  still  further  t^ 
A    promote  the  torniation  of  aneurysm,  by  making  the  same  spot  also  the  point  of  maximum 
V  \  pressure  from  withm. 

These  facts  explain  the  association  of  aneurysm  with  chronic  cavities  only. 

Ulceration  of  Vessels.— Where  a  cavity  is  of  more  recent  formation  and 
has  not  passed  into  the  chronic  stage,  or  where  in  a  chronic  cavity  ulceration  has 
set  in,  the  changes  in  the  walls  of  the  vessel  are  of  a  more  acute  character.  They 
too  may  become  involved  in  the  ulceration,  and  after  considerable  thinning  may 
rupture.  But  in  most  cases  this  is  prevented  by  clotting  within,  and  the  vessel 
is  quickly  obliterated.  This  occlusion  of  vessels  is  so  common  in  phthisis  that  it 
has  been  regarded  as  one  of  the  most  characteristic  features  of  the  disease.  If  it 
were  not  so,  hiemorrhage  ought  to  be  even  more  frequent  than  it  is,  and  fatal 
haemoptysis  one  of  the  commonest  causes  of  death.  The  contrary  is,  however, 
the  case. 

Although  the  pulmonary  artery  is  the  vessel  usually  affected  in  both  aneurysm 
and  ulceration,  still  the  pulmonary  vein  may  be  attacked.  I  have  met  with  one 
case  of  this  kind  in  which  death  was  due  to  ulceration  of  a  branch  of  the 
pulmonary  vein,  but  it  is  the  only  case  I  know  of. 

The  facts  established  about  fatal  pulmonary  haemoptysis  are  briefly  these  : — 

1.  Chronic  phthisis  is  the  predisposing  condition  of  the  lung. 

2.  Eupture  of  an  aneurysm  or  ulcerated  vessel  is  the  immediate  cause. 

3.  It  may  occur  at  any  age.  There  is  no  period  of  life  which  is  specially 
liable,  nor  any  which  is  exempt. 

4.  Men  suffer  more  frequently  than  women,  in  the  proportion  of  about  3  to  1. 
Possibly  the  greater  frequency  of  chronic  phthisis  in  men  may  account  in  part 
for  this. 

5.  There  is,  I  believe,  no  case  of  fatal  haemoptysis  recorded  in  which  the  post- 
mortem examination  disclosed  the  lesions  of  acute  phthisis  only. 

6.  Diligent  search  will  rarely  fail  to  discover  the  source  of  the  hasmorrhage, 
and,  considering  the  difficulties,  occasional  failure  is  hardly  matter  for  surprise. 

7.  In  the  great  majority  of  cases  the  hemorrhage  is  due  to  the  rupture  of  the 
sac  of  an  aneurysm  of  the  pulmonary  artery.  In  the  small  minority  it  is  traced 
to  ulceration  of  a  branch  of  the  pulmonary  artery,  or  possibly,  in  some  very  rare 
cases,  of  the  pulmonai'y  vein. 
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8.  Of  pulmonary  aneurysms  the  facts  known  are  these : — 

a.  They  are  of  small  size,  rarely  larger  than  a  Morella  cherry,  often  much 
smaller. 

h.  They  always  occur  in  chronic  cavities,  which  they  may  sometimes  com- 
pletely, but  more  often  only  partially,  fill. 

c.  They  spring  from  a  prominent  trabecula  either  situated  upon  the  walls  of 
the  cavity  or  crossing  it,  or  else  directly  from  the  walls  of  the  cavity  itself. 

d.  They  are,  as  a  rule,  globular  in  shape,  but  not  unfrequently  irregularly 
pouched  and  attached  to  the  vessel  by  a  broad  base. 

A  distinction  has  been  made  between  aneurysms  and  ectasias  or  partial 
dilatations,  but  the  difference  is  only  one  of  degree. 

e.  They  are  often  surrounded  by  laminated  clot,  so  that  their  size  becomes 
deceptive. 

/.  Frequently  also  they  contain  laminated  clot,  though  this  has  been  denied. 

g.  The  vessel  from  which  they  arise  is  generally  of  moderate  size,  two  to  three 
lines  in  diameter.  They  are,  however,  often  situated  close  to  the  origin  of  this 
vessel  from  one  of  the  main  branches  of  the  artery. 

h.  The  rapture  varies  much  in  size ;  sometimes  it  is  a  linear  slit,  more  often 
an  irregular  rent,  and  sometimes  nearly  the  whole  sac  of  the  aneurysm  is  torn 
off;  so  that  the  difficulties  of  diagnosis  from  an  ulcerated  vessel  become  very 
great. 

i.  They  are  frequently  single,  but  many  cases  are  recorded  in  which  more 
than  one  existed,  and  in  a  few  cases  they  have  been  numerous. 

j.  The  cause  of  aneurysm  is  to  be  referred  in  the  first  place  to  chronic  changes 
set  up  in  the  walls  of  the  vessel  by  extension  from  the  walls  of  the  cavity, 
and  secondarily  to  want  of  support  on  the  side  towards  the  cavity,  as  well  as  to 
partial  obliteration  of  the  distal  portion  of  the  vessel. 

k.  The  cavities  in  which  aneurysms  are  found  are  always  chronic,  with  fibroid 
and  usually  trabeculated  walls.  They  may  be  of  any  size  and  occupy  any  position 
in  the  lung,  but  they  are  more  frequently  small,  and  their  favourite  position  is 
in  the  mid-lateral  region  peripherally.  They  are  sometimes  completely,  but  more 
commonly  only  partially,  filled  with  the  aneurysmal  sac,  and  frequently  contain 
clot,  which  may  be  decolorised  and  laminated.  They  may  sometimes  be  so  small, 
and  the  pulmonary  disease  so  limited,  that  diagnosis  of  the  lesion  during  life 
may  be  impossible  from  physical  signs  alone. 

9.  Ulceration  or  erosion  of  vessels  is  a  much  less  common  cause  of  fatal 
haemoptysis  than  aneurysm. 

It  occurs,  however,  under  similar  conditions.  Usually  it  is  the  pulmonary 
artery  which  is  affected,  but  on  one  occasion  I  found  the  rupture  in  a  branch  of 
the  pulmonary  vein. 

It  is  conceivable  that  ulceration  might  lead  to  fatal  hsemorrhage  in  acute 
phthisis,  but  I  do  not  know  of  any  post-mortem  of  this  kind  recorded ;  for  the 
vessels,  though  of  course  early  and  considerably  involved  in  the  disease,  become 
quickly  plugged  and  impervious. 

The  question  now  arises,  "Are  the  causes  of  profuse  pulmonary  hsemoptysis 
the  same  in  the  non-fatal  as  in  the  fatal  cases  1 " 

In  order  to  establish  the  identity  of  pathology  in  the  fatal  and  non-fatal  forms, 
it  will  be  necessary  to  show — 

i.  That,  except  in  respect  of  the  result,  there  is  no  clinical  difference  between 
the  two  sets  of  cases ;  and 

ii.  That  aneurysm  and  ulceration  of  the  pulmonary  vessels,  whether  after 
rupture  or  not,  may  heal. 


400  DISEASES  OP  THE  ORGANS  OP  RESPIRATION.      [Sec.  49. 

Of  the  fatal  cases  there  are  two  groups.  In  the  first,  death  is  sudden  and  to 
this  the  name  of  Suffocative  Haemoptysis  has  been  w'ell  given  for  the Vt  enS 
die  after  a  few  minutes  suffocated  by  the  blood  poured  int!  the  r  a  r  tubes  £ 
the  second  the  heemorrlmge  occurs  again  and  again,  and  death  is  the  result  of 
exhaustion  from  loss  of  blood;  but  even  in  this  group  death  may  be  sudden  at 
the  last,  though  It  IS  then  due  not  so  often  to  suffocation  as  to  cU  a  syncope 
To  this  second  group  the  name  of  Remittent  Hemoptysis  has  been  given-an 
appropriate  name  if  used,  in  the  sense  in  which  it  is  applied  to  fevers  ?o  mean  a 
hemorrhage  which  recurs  before  the  previous  one  has  completely  c  ased  But 
all  remittent  haemoptysis  is  not  fatal,  and  from  this  group  of  non-fatal  remitten 

irrS^rr'  'T^^'^'^  ^-hi°^^  '^-y  on  the  same  analogy  receTve  tL 
name  of  Intermittent  Hemoptysis,  but  which  differs  from  the  previous  group 
only  m  the  longer  intervals  between  the  attacks  and  in  the  complete  recoverv 

rratiiTh^mo;;^^  ^  ^-^-^"^^^  *°  ^-^^^  the 

I  omit  entirely  for  the  present  the  consideration  of  hemoptysis  which  does  not 
deserve  the  name  of  profuse.  For  here  we  have  to  deal  with  a  more  obscure  and 
diiEcult  pathology,  though  there  can  be  little  doubt  that  the  process  and  the 
lesions  are  the  same.  a,  u  uue 

i.  The  following  cases  establish  the  first  of  the  propositions,  viz.,  that  the 
famUy  "^^^       haemoptysis,  whether  fatal  or  not,  all  belong  to  the  same  clinical 

(1)  Haemoptysis  fatal  from  suffocation. 

Case  I. —  Remittent  hcemopty s is  —  Short  duration  — Death  from  suffocation  — Ruptured 
an««-2^m.-John  R  ,  aged  38,  ill  two  years,  admitted  with  ver/  extensile  excavation  of  the 
ifiic  f;^  After  he  had  been  in  the  hospital  for  five  weeks,  he  was  seized  with  profuse  hemo- 
ptysis, and  spat  daily  for  six  days  about  a  pint  of  blood.  On  the  seventh  day  he  died  suddenly 
m  a  more  profuse  attack  than  usual.  ^  uuucuij 

The  post-mortem  showed  that  the  left  lung  was  completely  excavated,  a  few  coarse  ridges  only 
remaining  at  the  root  over  the  course  of  the  great  vessels  and  bronchi.  Upon  one  of  them  was  a 
ruptured  aneurysm  as  large  as  a  cherry.  ^ 

Case  U.—RemitterU  hmmoptysis— Long  duration— Death fromsuffocatim  hmmoptysis-Larae 
ruptured  aneurysm.-George  G.,  aged  21,  a  labourer,  was  admitted' for  hffimoptyiis.^  He  had 
had  a  cough  for  about  fifteen  moqths,  and  had  occasionally  spat  up  a  little  blood,  but  never 
much.  A  tew  days  before  admission  haamoptysis  began  again,  and  rapidly  became  severe.  The 
patient  was  m  the  hospital  forty-five  days,  and  spat  up  on  the  average  half  a  pint  of  blood  daily 
at  farst  regularly  every  day,  but  towards  the  last,  two  or  three  days  at  a  time  passed  v^dthout 
hmmoptysis.    In  the  last  attack  he  brought  up  37  ounces,  and  died  of  suffocation 

1  he  post-mortem  examination  disclosed  but  little  change  in  the  left  lung,  but  the  right  was 
aanerent,  except  the  lower  part,  where  there  was  a  localised  empyema,  containing  about  one  pint 
01  pus.  ihe  upper  wall  of  this  cavity  was  formed  by  the  collapsed  lower  lobe  of  the  lung,  in  the 
mia-lateral  re^gion  of  which  was  an  irregular  cavity  about  2  inches  in  diameter,  filled  for  the 
most  part  with  laminated  clot.  Occupying  the  upper  part  of  the  cavity  was  an  aneurysm  oval 
m  shape  and  measuring  inch  by  |  inch.  The  rupture  was  a  small  linear  slit,  one-eighth  of 
an  inch  long.  '  ° 

(2)  Haemoptysis  fatal  from  exhaustion. 

Cass  III.— Remittent  ha:moptysis  —  Death  from  exhaustion- Aneurysm  —  Limiied  lung 
lesion.— A  man,  aged  45,  had  been  in  good  health  and  in  active  work  until  fourteen  days  before 
admission,  when,  after  running  some  distance,  he  was  seized  with  htcmoptysis,  which  since  that 
time  had  returned  on  the  slightest  exertion.  In  the  hospital  he  had  several  attacks  of  profuse 
and  obstinate  hemoptysis,  and  finally  died  of  exhaustion. 

1  Pathological  Society's  Transactions,  vol.  iii.  p.  25.  =  Ibid.,  vol.  xxxv.  p.  94. 
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Both  the  lungs  were  emphysematous,  and  in  other  respects  healthy,  except  that  in  the  left, 
in  the  upper  part  of  the  lower  lobe,  two  small  old  cavities  with  fibroid  walls  were  found,  and  in 
one  of  these  a  ruptured  aneurysm  the  size  of  a  cherry. 

This  case  is  important,  as  showing  how  very  limited  the  disease  may  be,  and  how  difficult, 
and  perhaps  impossible,  it  may  sometimes  be  to  diagnose  it. 

The  next  case  illustrates  these  facts  again. 

Case  IV. — Remittent  licemoptysis — Death  from  suffocative  hoemoptysis — Limited  Iv/ng  lesion. — 
A  woman,  aged  46,  was  brought  in  dead,  having  been  found  lying  in  a  pool  of  blood.^  She 
liad  been,  it  ti'anspired,  an  out-patient  for  a  few  days  for  slight  hfemoptysis,  but  until  this 
attack  she  had  been,  though  never  sti-ong,  in  her  usual  health.  She  was  the  mother  of  twelve 
children. 

Both  lungs  were  healthy  except  in  two  places.  At  the  apex  of  the  right  lung  was  a  small 
wedge-shaped  patch  of  fibroid  induration,  containing  several  small  cavities  with  dense  fibroid 
pigmented  walls.  In  the  base  of  the  lung  was  a  second  patch  of  similar  induration  with  similar 
cavities,  and  in  the  largest  of  these,  the  size  of  a  walnut,  was  the  aneuiysm  which  had  ruptured. 

I  desire  to  draw  special  attention  to  these  latter  cases,  as  showing  how  limited 
the  lung  disease  may  be. 

The  last  case  especially  suffered  from  only  slight  hsemoptysis,  such  as  would 
ordinarily  give  no  anxiety,  until  the  sadden  fatal  hsemorrhage  occurred.  This  is 
very  suggestive  as  to  the  pathology  even  of  slight  hsemoptysis. 

(3)  Remittent  Haemoptysis  with  Recovery. — The  cases  which  belong 
to  this  group  are  common,  and  I  need  only  select  one  or  two  as  illustrations. 

Case  V. — Remittent  hoemoptysis — Long  duration — Recovery. —  Maurice  N.,  aged  32,  with  no 
family  history  of  phthisis,  had  slight  pleurisy  at  20,  and  since  then  had  suffered  occasionally  from 
cough.  He  spat  blood  for  the  first  time  four  years  before  admission,  in  slight  amount  only.  In 
the  second  attack,  one  and  a  half  years  later,  he  brought  up  a  pint  of  blood  on  one  day,  and  small 
quantities  for  about  a  week.  The  third  attack  came  on  three  months  before  admission.  It  was 
very  profuse,  and  he  was  laid  up  for  a  month.  On  21st  December  he  had  another  attack,  and 
expectorated  a  pint  of  blood.  On  the  24th  and  25th  he  drank  a  good  deal,  and  had  spat  blood 
every  day  since  in  varying  amount.  After  his  admission  the  bleeding  rapidly  subsided,  and  after 
a  fortnight  he  was  discharged.  A  week  later  he  was  readmitted  with  hasmoptysis.  On  the  1 4th 
of  January  he  spat  about  6  ounces  ;  on  the  15th  about  10  ounces  ;  on  the  16th,  6  ounces  ;  on  the 
17th,  13  ounces.  A  little  only  on  each  succeeding  day  until  the  21st,  when  he  again  brought  up 
10  ounces.  The  bleeding  then  gradually  subsided,  and  he  was  free  until  4th  February,  when  a 
few  ounces  more  were  brought  up,  and  a  little  spat  for  a  few  days  longer.  On  14th  February  the 
patient  had  another  slight  attack,  lasting  also  a  few  days,  and  on  20th  March  he  was  discharged. 

The  physical  signs  were  very  indefinite,  but  there  was  some  crepitation  in  the  region  of  the 
right  nipple. 

(4)  Intermittent  Haemoptysis. — It  is  quite  unnecessary  to  bring  forward 
cases  of  intermittent  hsemoptysis  which  did  not  die  of  htemorrhage.  All  the 
cases  last  referred  to  would  serve  as  illustrations  prior  to  the  last  fatal  attack. 

The  series  of  cases  of  profuse  hsemoptysis  is  as  follows :  — 

1.  Cases  of  simple  suffocative  hagmoptysis. 

2.  Cases  of  remittent  hsemoptysis  which  were  fatal — 

(a)  From  suffocation. 
From  exhaustion. 

3.  Cases  of  remittent  hsemoptysis  which  recovered. 

4.  Cases  of  intermittent  hsemoptysis  which,  after  several  attacks,  ended  at 

last  fatally  from  hsemoptysis. 

5.  Similar  cases  to  the  last,  which  recovered. 

In  all  the  fatal  cases  above  referred  to  the  same  pathological  lesions  were 
discovered  post-mortem. 

^  Pathological  Society's  Transactions,  1878,  p.  41. 
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ii.  I  turn  now  to  the  second  proposition. 

If  the  pcathology  of  the  fatal  and  non-fatal  forms  of  hfcmoptysis  be  the  same 
■we  requu-e  evidence  that  aneurysm  and  ulcerated  vessels,  to  the  rupture  of  which 
the  ha3morrhage  is  in  both  cases  attributed,  may  heal. 

I  will  take  the  question  of  aneurysms  first.  Several  of  the  cases  described 
show  the  presence  in  the  aneurysm  of  laminated  clot,  and  disprove  therefore  the 
assertion  of  Easmussen  that  laminated  clot  is  never  found  in  pulmonary 
aneurysms. 

In  two  cases  the  aneurysm  was  embedded  in  laminated  clot. 

Partial  adhesions  also  often  form  between  the  sac  of  the  aneurysm  and  the 
walls  of  the  cavity.  When  the  cavity  is  small  and  the  aneurysm  completely  fills 
It,  as  It  often  does,  complete  adhesion  may  take  place,  and  in  this  way  the  sac 
may  obtam  adventitious  strength.  In  one  case  of  this  kind  rupture  took  place  in 
the  only  unprotected  part,  viz.,  at  the  mouth  of  a  bronchus. 

It  may  be  objected  however,  that  if  pulmonary  aneurysms  did  heal  in  this  way,  they  owht 
to  be  trequently  found  post-mortem.  Jt  is  quite  true  that  not  many  cases  of  this  kind  are 
described,  but  the  explanation  is,  I  thuik,  sunple  ;  for,  m  the  first  place,  they  are  hardly  ever 
looked  tor,,  except  when  hemoptysis  has  been  a  leading  recent  symptom,  and  the  difficulties  of 
finding  them  are  much  increased  when  there  is  no  blood-clot  to  guide  the  search. 

Dr.  Percy  Kidd  found  aneurysms  in  15  per  cent,  of  his  post-mortems,  usually  only  one  some- 
times several,  and  m  one  case  he  found  twenty-two  in  one  lung,  most  of  them  filled  with  oonsoh- 
dated  clots,  but  one  had  ruptured. 

Many  of  the  "fibroid  masses,"  so  frequently  described  in  phthisis  as  existmg  on  or  in  the 
walls  of  cavities,  and  of  which  no  satisfactory  pathological  explanation  is  often  given,  prove  to 
be,  on  careful  examination,  obliterated  aneurysms. 

The  cure  of  ulcerated  vessels  admits  of  clearer  proof.  Though  rarely  a  cause 
of  fatal  haemoptysis,  ulceration  is  a  very  common  cause  of  profuse  haemoptysis. 

From  the  very  earliest  commencement  of  excavation  in  the  lung  there  is  an  active  destruction 
ot  vessels.  That  htEmoptysis  is  not  constant  in  every  case  alike,  and  that  profuse  hsemoptysis  is 
not  more  common,  depend  upon  the  obliteration  of  vessels,  which  is  almost  part  of  the  disease. 

As  with  vessels  in  other  parts  of  the  body,  the  more  acute  the  disease  in  their  neighbourhood, 
the  more  certain,  if  they  become  involved  in  the  process,  is  their  rapid  obliteration.  It  is  only 
in  connection  with  the  more  chronic  processes  that  they  are  likely  to  remain  pervious,  and  so 
lead  to  haemorrhage.  The  most  cursory  examination  of  phthisical  cavities  establishes  the 
•applicability  of  these  facts  to  the  pathology  of  the  lungs. 

Though  possible,  it  is  extremely  improbable  that  profuse  haemorrhage  should 
occur  in  acute  phthisis.  Many,  if  not  all,  of  the  cases  of  phthisis  ah  hmmoptoe, 
where  profuse  haemoptysis  is  the  first  symptom  of  a  disease  which  afterwards 
runs  an  acute  course,  are  not  cases  of  new  disease,  but  of  old  disease  starting 
afresh.  Cases  III.  and  IV.  show  how  limited  the  lesions  may  be  in  the  lung 
which  give  rise  even  to  fatal  haemoptysis,  and  prove  that  the  absence  of  physical 
signs  is  no  evidence  of  the  absence  of  chronic  lesions,  which  may  well  be  too  small 
to  be  recognised  by  physical  examination. 

Instances  of  complete  recovery  after  severe  bleeding  into  the  lungs  are  so 
common  from  various  causes  as  to  prove  beyond  question  that  it  is  not  the  blood 
itself  which  produces  the  disease,  but  something  which  the  blood  brings  with  it. 
This  something  is,  of  course,  the  infective  tubercle  bacillus. 

From  these  considerations  we  should  a  priori  expect  that  profuse  haemorrhage, 
in  tubercular  phthisis  at  any  rate,  could  only  occur  in  chronic  disease;  for 
aneurysms  take  some  time  to  grow,  and  ulceration,  if  acute,  leads  at  once  to 
thrombosis;  and  further,  that  aneurysm  will  be  a  far  commoner  lesion  than 
erosion.  Each  of  these  expectations  is  abundantly  confirmed  by  post-mortem 
examination. 
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The  evidence  brought  forward  is  sufficient,  I  think,  to  establish  the  required 
propositions,  viz.,  that  the  causes  of  profuse  haemoptysis  are  the  same,  whether  the 
case  be  fatal  or  not,  viz.,  aneurysm  or  erosion  of  a  vessel ;  and  further,  that  in 
both  cases  alike  cure  is  possible,  and  of  not  uncommon  occurrence. 

PROGNOSIS  OF  HiEMOPTYSIS. 

Profuse  haemoptysis  may  be  fatal  at  once  by  suffocation,  or  after  a  time,  by 
«xhaustion.  Where  the  amount  is  small,  it  is  not  the  loss  of  blood  but  the 
cause  of  the  haemoptysis  that  affects  the  prognosis.  Thus  even  a  streak  or  two 
may  be  alarming  where  the  patient  has  ■  a  thoracic  aneurysm,  and  may  be  the 
warning  of  rupture. 

Again,  hsemoptysis  in  an  apparently  healthy  person  is  a  grave  symptom  as 
indicating  the  existence  of  tubercular  disease  of  the  lung.  In  established  phthisis, 
hsemoptysis  often,  so  far  from  doing  harm,  seems  to  do  good,  and  is  quite  as 
often  followed  by  improvement  as  by  exacerbation  of  symptoms. 

The  effects  of  injury  and  wounds  of  the  lung  prove  that  the  mere  presence  of 
blood  in  the  lung  is  followed  by  no  evil  results,  the  blood  being  rapidly  and  com- 
pletely removed  by  absorption  and  expectoration,  and  no  lesions  follow.  Dead 
blood,  however,  is  a  favourable  soil  for  the  development  of  infective  organisms,  so 
that  in  some  cases  infection  may  occur  either  from  germs  already  present  within 
the  body  or  introduced  afresh  from  without.  Thus  it  may  happen  that  inflam- 
mation of  any  de  gree  of  intensity  may  follow  haemorrhage  into  the  lung  from  the 
mildest  form  up  to  the  most  septic,  ending  in  abscess  or  gangrene.  So  again 
when  phthisis  follows  or  starts  afresh  after  haemoptysis  the  explanation  is  that  the 
blood  has  come  from  some  pre-existing  tubercular  cavity,  and  has  carried  with  it 
over  the  lung  the  germs  of  tuberculosis.  The  risks  of  inflammation  or  phthisis 
depend  upon  the  nature  of  the  lesion  to  which  the  haemorrhage  is  due,  and  the 
prognosis  therefore  varies  with  the  cause  of  the  haemoptysis,  but,  speaking  gen- 
erally, blood  of  itself  is  simply  absorbed  and  leads  to  no  lesion. 

TREATMENT  OF  HAEMOPTYSIS. 

The  importance  of  hajmoptysis  and  the  need  for  active  treatment  varies 
with  the  amount  of  bleeding  and  the  cause  which  has  produced  it.  When  the 
hsemoptysis  is  symptomatic  as  in  pneumonia  and  infarct,  accidental  as  in 
whooping-cough  and  bronchitis,  or  premonitory  as  in  thoracic  aneurysm,  the 
nature  of  the  case  will  determine  how  far  treatment  is  necessary  and  what  form 
it  shall  take.  But  in  many  instances  the  cause  is  not  known  at  the  time,  and 
cannot  be  determined,  for  minute  examination  is  impossible  while  the  bleeding  con- 
tinues, and  in  such  cases  the  treatment  must  be  conducted  on  general  principles. 

In  phthisis  the  general  tendency  of  htemoptysis  is  to  spontaneous  cure,  i.e.,  it 
tends  to  cease  of  itself  if  the  patient  be  not  placed  under  unfavourable  conditions. 
It  is  this  fact  that  makes  it  so  difficult  to  estimate  at  their  proper  value  the  effect 
of  drugs  and  the  other  methods  of  treatment  employed. 

Hence  it  follows  also  that  with  the  slighter  degrees  of  haemoptysis,  general 
treatment  is  all  that  is  necessary,  and  that  it  is  only  with  profuse  haemoptysis  that 
the  special  forms  of  treatment  will  be  required. 

1.  Treatment  of  slight  and  moderate  haemoptysis. — For  the  treat- 
ment of  slight  and  moderate  haemoptysis,  general  management  upon  common- 
sense  principles  is  all  that  is  necessary,  and  the  administration  of  special  drugs 
is  of  subordinate  importance. 
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General  management— ^a^t  of  tlio  body  in  general  and  of  the  respiratory 
organs  ni  particular  is  the  chief  guiding  principle.  ^ 

The  patient  must  be  kept  in  bed  and  all  movement  forbidden.  He  should 
not  be  allowed  to  get  out  of  bed  for  any  ]Mirpose  whatever.  If  this  is  unavoidable 
or  such  strict  rules  are  not  thought  necessary  because  of  the  slightness  of  the 
haemorrhage,  the  patient  should  be  told  to  move  slowly  and  gently  Too  ri-id 
adherence  to  the  rule  of  absolute  rest  is  not  always  advisablel  for  instance,  the 
diaculty  of  passing  water  and  motions  while  lying  in  bed,  experienced  by  those 
unaccustomed  to  it,  may  lead  to  an  amount  of  straining  and  excitement  which 
may  cause  more  effort  than  if  the  patient  had  been  allowed  to  get  up  out  of  bed 
quietly  for  those  purposes ;  but  as  movement  accelerates  both  the  respiration  and 
circu  ation,  the  more  strictly  the  rules  of  rest  are  enforced  the  better 

•   i'^  '^A^^''\  ^^'"'^'^  semi-recumbent  position,  with  the  shouldera 

raised  and  the  head  comfortably  supported,  the  object  being  to  keep  the  bleedin- 
parts  as  high  as  possible,  so  as  to  relieve  them  of  the  pressure  of  gravity  This 
position  IS  the  one  the  patient  often  spontaneously  assumes,  as  being  that  in  which 
he  IS  able  to  cough  and  expectorate  with  least  exertion. 

All  talking  must  be  forbidden  on  account  of  the  excitement  and  fatic^ue  it 
causes  as  well  as  because  of  the  respiratory  effort  it  entails.  Whatever  the 
patient  may  have  to  say  should  be  said  quietly  in  a  low  voice  or  in  a  whisper 

Lough  IS  a  necessary  part  of  haemoptysis,  and  need  not  be  checked  unless  it  be 
excessive.  This  must  be  estimated  by  its  relation  to  the  expectoration  In 
most  cases  the  cough  is  short  and  easy,  and  the  sputum  is  brought  up  without 
much  effort.  Sometimes  it  is  paroxysmal  and  out  of  all  proportion  to  the 
expectoration.  Then  it  must  be  checked,  and  for  this  purpose  nothing  is  better 
tnan  a  little  opium,  in  a  mixture  with  glycerine  and  chloroform.  Where  the 
paroxysms  are  very  severe,  a  few  drops  placed  upon  the  tongue  often  control 

The  circulation  must  also  be  kept  quiet.  This  is  another  reason  why  move- 
ment must  be  avoided.  But  as  both  respiration  and  circulation  are  easily 
affected  by  nervous  conditions,  all  mental  effort  and  excitement  must  be  avoided 
or  controlled.  Hasmoptysis  always  causes  great  alarm,  especially  if  it  be  a  fii-st 
attack,  or  if,  when  not  the  first,  it  be  unusually  severe.  The  patient  almost 
always  thinks  that  he  is  going  to  die.  An  assurance  that  this  is  most  unUkely 
IS  a  better  sedative  than  any  drug ;  but  if  a  drug  be  necessary,  the  best  for  this 
purpose  IS  opium  or  morphia,  administered  as  required  either  by  the  mouth  or 
by  a  subcutaneous  injection. 

The  room  in  which  the  patient  is  lying  should  be  kept  cool,  i.e.,  neither  too 
Hot  nor  too  cold ;  cold  especially  is  to  be  avoided  as  so  likely  to  increase  cough. 

Ihe  bowels  should  be  assisted  with  a  slight  laxative,  for  the  confinement  to 
Decl  IS  likely  to  cause  constipation  and  consequent  straining.  For  this  reason 
It  IS  usual  to  administer  a  mild  purge  at  once,  and  to  keep  up  the  action  of  the 
bowels  by  small  doses  of  some  saline  purge  like  Epsom  salts. 

The  diet  must  be  carefully  regulated.  The  food  should  be  light  and  easily 
digestible  It  should  be  given  cold,  not  actually  iced  but  cool,  for  very  cold 
food  is,  I  think,  worse  than  very  hot.  Stimulants  must  be  entirely  avoided, 
unless  specially  indicated  by  exhaustion,  and  then  discontinued  as  soon  as  may 
be.  ihe  patient  is  therefore  put  at  once  on  liquid  food;  but  even  this  must  not 
be  given  in  unlimited  quantity,  for  an  over-distended  stomach  will  embarrass  the 
respiration  so  that  the  amount  of  liquid  must  be  kept  somewhat  under  the 
average.  It  is  a  mistake  to  let  the  patients  slake  their  thirst  with  milk  alone, 
tor  this  will  not  be  digested  in  too  large  a  quantity,  but  will  lie  fermenting  in 
the  stomach,  and  produce  wind.    For  the  thirst  it  is  best  to  let  the  patient  suck 
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small  lumps  of  ice,  or  to  drink  water  acidulated  with  phosphoric  acid  or  lemon 
juice. 

As  soon  as  may  he  the  diet  should  be  concentrated,  and  small  quantities  of 
solid  food  given,  such  as  pounded  or  finely  mixed  chicken  or  mutton. 

Medicinal  Treatment— far  as  drugs  go,  all  that  is  necessary  in  these  cases 
of  slight  hfemoptysis  is  a  little  opium  and  a  saline  purge,  with  perhaps  some  ergot. 

It  IS  a  common  practice  to  administer  small  doses  of  mineral  acid  of  which 
the  dilute  or  the  aromatic  sulphuric  acid  are  the  favourite,  or  to  give  gallic  acid 
tannic  acid,  alum,  or  lead  acetate.  Opinions  as  to  the  actual  efficacy  of  these  druag 
vary  greatly,  but  all  writers  agree  that  the  addition  of  opium  greatly  increases 
their  efficacy,  from  which  I  think  we  may  conclude  that  it  is  to  the  opium  that 
their  real  activity  is  due. 

2.  Treatment  of  profuse  Haemopcysis— In  the  severe  cases  of  haemo- 
ptysis the  general  principles  of  treatment  are  the  same,  but  they  must  be  most 
ngidly  enforced,  and  supplemented  by  other  methods,  the  aim  of  which  is 
specially  directed  towards  controlling  the  bleeding. 

I  will  commence  by  giving  a  description  of  the  remedies  in  common  use,  and 
then  express  my  opinion  as  to  their  value. 

IJcemostatics.-Oi  these,  tannic  acid,  gallic  acid,  the  mineral  acids,  and 
acetate  of  lead  are  the  favourite  remedies. 

Gallic  and  tannic  aaVi. -Tannic  acid  is  probably  not  absorbed  as  such  but  is  first  converted 
into  galhc  acid  m  the  stomach  and  it  is  the  latter  drug  that  is  most  commonly  prescribed. 
Gallic  acid  is  most  conveniently  prescribed  as  the  glycerinum,  of  which  half  a  drachm  to  a 
drachm  may  be  given  m  water  every  hour  or  so,  according  to  the  urgency  of  the  case. 

The.  mineral  acids  are  also  frequently  given,  the  favourite  being  suli.huric  acid.  Their  effect 
upon  haemoptysis  is  absolutely  ml,  but  they  are  grateful  to  the  palate.  Lid  in  combination  with 
gallic  acid  and  opium  enter  into  most  of  the  stock  prescriptions  for  hfemoptysis 

Acidi  Galhci,  gr.  x  ;  [or  Glycer.  Acid  Gall.,  3  ss  to  3  i] ;  Acidi  Sulphur,  dil.,  1T1_  xv  ;  Aquam. 

This  dose  to  be  taken  every  hour  or  every  two  hours. 

To  this  may  be  added  Tt.  Opii,  TTl  ii  or  TTl  iii  ;  or  Tt.  Camphor  Co.  m.  xxx 
When  the  preparation  contains  opium  the  frequency  of  its  administration  will  be  determined 
by  the  amount  it  contains. 

Alum  has  been  also  employed,  but  it  is  useless,  and  so  are  rhalany  and  catechu.  Common 
salt  is  a  popular  remedy,  given  in  doses  of  a  teaspoonful  every  half- hour  or  so.  Its  real  effect  is 
nil,  and  it,  of  course,  considerably  increases  the  thirst. 

The  percUoride  and  other  astringent  preparations  of  iron  are  usually  regarded  as  mischievous 
in  h£emoptysis.  If  administered  in  full  doses  they  are  very  likely  to  upset  the  stomach  and  to 
conhne  the  bowels,  results  which  it  is  desirable  to  avoid. 

Acetate  of  lead  is  a  stock  remedy.  It  is  stated  to  act  as  a  sedative  to  the  heart,'  and  at  the 
same  time  to  increase  the  clotting  properties  of  the  blood.  It  is  given  in  full  doses,  not  less 
than  2  grains  every  hour,  and  almost  invariably  in  combination  with  opium.  Whatever  effect 
lead  and  opium  may  have  upon  intestinal  hmmorrhage,  the  effect  upon  hamioptysis  is  probably 
due  rather  to  the  opium  than  to  the  lead,  j  tr  j 

The  (li-ugs  are  given  either  in  solution  or  as  a  pill.  The  solution  is  the  best  form,  for  pills 
take  .some  time  to  dissolve,  and  are  le-ss  certain  in  action. 

Pill.  — Ylumhi  acetat.,  gr.  ii  ;  Opii,  gr.  J  or  \  ;  Extr.  Hyoscyami,  gr.  ii. 

JlfM;^Mrfi.— Plumbi  acetat.,  gr.  ii ;  Acidi  acetic  dil.,  lix  xxx;  aquce,  «  i :  to  which  may  be 
added  It.  Opii,  m,  ii  or  iii,  according  to  requirements. 

Bi'jitfi lis.— The  use  of  this  drug  is  opposed  to  theory,  and  is  not  supported  by  experience,  so 
that  it  is  no  longer  included  in  the  list  of  remedies  for  htemoptysis.  ' 

^  Stili^  and  Maisch,  Dispensatory,  p.  1189. 
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Ergot  and  ergotine.— These  are  the  stock  remedies  of  the  present  day  They 
vary  much  in  quality  and  some  samples  are  worthless,  so  that  it  is  most  important 
to  avoid  the  use  of  ergot  of  unknown  origin. 

The  greatest  difference  of  opinion  exists  as  to  the  physiological  action  of 
ergot,  so  that  its  usefulness  must  be  determined  by  clinical  observation  and  not 
by  theory,  and  the  \yidespread  belief  in  its  efficacy,  which  has  stood  the  test  of 
time,  should  not  be  lightly  disregarded. 

Ergot  produces  general  vaso-constriction  of  central  and  not  peripheral  ori<^rin 
and  has  a  powerful  tonic  action  on  the  heart.  It  thus  produces  a  general  rise 
of  blood  pressure,  and  that  pulmonary  as  well  as  systemic.  The  increase  in 
pulmonary  pressure  might  be  considered  a  theoretical  objection  to  its  use  in 
hc-emoptysis.  Yet  ergot  produces  not  contraction  but  dilatation  of  the  pulmonary 
vessels.  Anyway,  experience  seems  to  prove  its  utility  in  h£emoptysis  Ergot 
and  opium  are  the  two  remedies  upon  which  greatest  reliance  is  placed  but 
neither  must  be  expected  to  do  impossibilities  in  bleeding  from  the  lung  anv 
more  than  m  bleeding  from  any  other  part. 

Ergot  may  be  given  in  the  form  of  the  liquid  extract  by  the  mouth,  but  if  more  immediate 
action  IS  required  subcutaneous  injections  of  ergotin  are  pieferable  immeaiate 

rf  ^'''J'-'^,^oi''''°^^.'^i'^°''"  "^^^^^  8^'"''^  i-epeated  in  half  an  hour  or  an 

hour,  after  which  20  or  30  drops  may  be  given  as  thought  necessary. 

Jirgotine  is  given  in  doses  of  3  to  10  minims  of  the  oUicinal  hypodermic  solution,  and 

rep  ated  as  required.    The  solution  does  not  keep  well  and  should  be  Ireshly  prepared,  or  the 

tabloids  or  lamels  used,  and  dissolved  when  wanted.  ,  i 

Astrmgent  inhalations  and  sprays.—The  only  remedy  used  as  a  vapour  for 
luhalation  is  tur-peniine. 

A  teaspoonful  of  the  oil  is  sprinkled  upon  lint  or  a  handkerchief,  which  is  placed  over  the 
mouth.  It  is  dilhcult  to  see  what  action  is  expected  from  it,  but  it  is  frequently  employed 
I  have  used  it  myself  and  seen  it  used  frequently  by  others,  but  I  have  never  obtained  any 
convincing  ])roof  of  its  efficacy. 

In  the  form  of  spray  various  astringent  substances  have  been  advocated. 

Tamvicacid{g-c.  h  to  20  in  the  ounce);  alum  (gr.  30  to  60  in  the  ounce  or  a  saturated 
solution) ;  ■perchlor%de  of  irmi  in  varying  strengths. 

The  spray  may  be  produced  either  by  hand,  i.e. ,  by  compressed  air,  or  by  steam.  It  is  diffi- 
cult to  see  what  use  a  spray  can  be.  The  greater  part  of  the  spray  is  deposited  in  the 
mouth  and  tliroat,  and  unless  the  patient  has  learnt  how  to  inhale  properly  none  of  it  reaches 
even  the  larynx.  If  any  did  make  its  way  to  the  distant  parts  of  the  lung,  it  is  clear  that  it 
would  pass  more  easily  into  any  other  part  of  the  lungs  than  into  the  bleeding  parts,  where  the 
tubes  are  more  or  less  filled  with  blood  ;  and  even  if  it  did  gain  access  to  these  parts  it  could  not 
be  in  sufiicient  amount  or  strength  to  have  any  effect.  When  to  these  objections  are  added  the 
inconyeinence  and  discomfort  of  the  inhalation  and  the  irritation  and  coughing  it  often  excites 
It  IS  obvious  that  such  inhalations  are  likely  to  do  harm  and  cannot  do  good.  In  my  opinion 
tney  are  all  useless.  ^ 

Sedatives.— Opium  and  Morphia.— Bow  far  these  drugs  have  any  effect  upon 
the  large  vessels  whence  the  bleeding  comes  in  hemoptysis  may  be  fairly  ques- 
tioned, but  they  certainly  allay  nervous  excitement,  and  thus  quiet  both  the 
respiration  and  the  circulation.  In  this  respect  they  are  of  the  greatest  use,  and 
m  most  cases  of  severe  ha;moptysis  their  administration  constitutes  an  important 
part  in  the  routine  treatment  of  the  disease. 

In  urgent  cases  morj.hia  is  best  administered  sub  cuicm,  but  in  less  severe  oases  small  doses 
of  laudanum  may  be  given  at  short  intervals  by  the  mouth. 

Remedies  directed  to  diminish  blood  pressure.— Cardiac  depressants.— Oi  these 
the  chief  are  tartar  emetic,  aconite,  and  ipecacuanha,  but  they  must  be  given  in 
full  doses  sufficient  to  produce  the  effect  intended. 
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The  treatment  of  hiemoptysis  by  emetics  was  much  advocated  by  Trousseau,  and  both  tartar 
emetic  and  ipecacuanha  were  given  by  liim  until  vomiting  was  produced.  Most  subsequent 
advocates  of  this  treatment  advise  that  their  administration  should  be  stopped  short  of  emesis. 

The  objection  to  tartar  emetic  is  that  it  is  so  likely  to  cause  stomach  and  intestinal  irritation. 
From  this  delect  ipecacuanha  is  free.    On  the  other  hand  tartar  emetic  produces  more  diaphoresis. 

Tartar  emetic. — This  may  be  given  either  in  powder  or  in  solution  in  water. 

The  nauseating  dose  is  a  ^  to  4  a  grain  eveiy  hour  until  the  nausea  is  evoked,  when  the  dose 
should  be  reduced.  It  is  better  given  in  solution  rather  than  in  powder  ;  4  grains  may  be  dis- 
solved in  an  ounce  of  water,  and  half  a  teaspoonful  to  a  teaspoonlul  given  as  required. 

i?>et;a««cr»^«  has  the  advantage  over  tartar  emetic  in  that  it  causes  no  intestinal  irritation. 
It  is  said,  moreover,  to  produce,  besides  the  fall  in  blood  pressure,  marked  pulmonary  anoeniia, 
which  tartar  emetic  does  not.  It  must  be  given  in  full  doses  to  establish  toleration,  and  with 
this  object  it  is  best  combined  with  opium.  A  decoction  may  be  made  by  boiling  T20  grains  in 
6  ounces  of  water,  and  giving  half  an  ounce  (10  grains)  every  quarter  of  an  hour  till  nausea  is 
excited,_  when  the  dose  should  be  reduced  or  given  less  frequently.  If  the  powder  be  used,  one  or 
two  grains  may  be  given  every  quarter  to  half  an  hour,  but  the  decoction  is  more  convenient. 
No  doubt  both  these  remedies  cause  much  discomfort,  and  on  that  account,  perhaps,  they  are  less 
popular  than  they  were. 

Aconite  has  been  also  advocated  on  the  ground  that  while  reducing  cardiac  action  it  also 
lowers  pressure  in  the  pulmonary  artery.  However,  it  is  a  drug  that  is  hardly  ever  employed  for 
hsemoptysis  nowadays. 

Venesection.— Th&  object  of  venesection  is  to  produce  at  once  the  fall  iu  blood  pressure  to 
which  profuse  haemorrhage  leads,  and  upon  which  cessation  in  gi'eat  part  depends.  For  this  pur- 
)>ose  the  bleeding  must  be  very  free,  and  veuesection  can,  therefore,  only  be  indicated  when  the 
clanger  to  life  is  very  great,  that  is  to  say  where  the  haemoptysis  thi-eatens  to  suffocate  the 
jiatient. 

It_requii-es  some  courage  to  bleed  a  case  of  haemoptysis  freely,  and  I  have  never  had  occasion 
to  do  it,  but  Huggard  ^  records  some  favourable  experiences  of  it. 

Derivative  methods,  i.e.,  methods  the  object  of  which  is  to  relieve  the  vessels 
of  the  lung  by  detaining  or  turning  aside  the  blood  into  other. channels.  This 
might  be  achieved  by  dilating  some  of  the  great  vascular  systems  of  the  body, 
such  as  those  of  the  skin  or  abdomen,  and  thus  providing  in  them  a  temporary 
reservoir  where  the  blood  could  be  stored  up  while  the  rest  of  the  vessels  were 
depleted. 

a.  Derivation  to  the  skin. — In  order  that  dilatation  of  the  cutaneous  vessels 
.•should  have  any  effect  upon  the  circulation  in  the  lungs,  it  must  be  either  general, 
or,  if  local,  involve  a  large  area. 

Local  dilatation  may  be  produced  by  means  which  are  more  or  less  mechanical,  e.g.,  Junod's 
boot,  or  by  local  irritants. 

Junod's  boot  is  an  apparatus  rarely  seen  nowadays,  and  still  more  rarely  used.  It  is  a  large 
metal  case,  made  to  hold  the  whole  leg,  and  looking  like  a  boot.  Round  the  thigh  it  is  closed  by 
a  tight- fitting  indiarubber  membrane,  by  which  it  is  made  air-tight,  and  then  the  air  is  pumped 
out  of  the  interior.  In  this  way  the  vessels  and  lymphatics  of  the  leg  are  made  to  swell. 
Indeed,  Junod's  boot  is  nothing  else  than  a  gigantic  dry  cup. 

The  same  result  may  be  arrived  at  by  a  ligature  placed  round  the  thigh,  or  even  on  both  legs 
and  arms.  They  must  not  be  put  on  too  tightly,  for  all  tliat  is  required  is  to  compress  the  veins, 
and  if  too  tight  tiiey  cause  so  much  pain  that  they  have  to  be  removed.  I  have  used  such 
ligatures  occasionally,  I  think  with  benetit. 

Cupping. — Dry  cups  between  the  shoulders  and  over  the  lower  jiart  of  chest  is  said  to  do 
good  at  times,  but  the  objection  to  their  use  is  that  their  application  disturbs  the  patient. 
They  are  little  used  now,  nor  are  wet  cups. 

Counter  irritation. — The  old-fashioned  ajijjlication  of  hot  cloths  and  hot  water  to  the  legs 
and  feet,  and  mustard  poultices  to  the  thighs  or  calves,  is  not  so  irrational  as  might  appear,  for 
it  produces  great  local  vascular  dilatation,  and  if  tliis  be  extensive  enough  it  will  have  a  marked 
cfl'ect  upon  the  circulation  elsewhere. 


1  B.  M.  J.,  1893,  Jan.  28. 
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^^sSS^iJl^J^^'''  the  .est  promising,  but 

lest  it  cause  fkintness'or  colkpse     My  own  exp  l,  c    of  • action  must  be  wat«l,e,l 

felt  the  groat  objection.to  its  use  to  bithe  riKcan.i.i  fi  •  f  '  ^  ''"^^'^  "^^^^y^ 
times  does  even  in  small  doses  of  causing  effusion  into  the  air-tubes,  as  it  sonie- 

to  witlftt'oSt'nflr-r'"-?*^'  "^^^^  has  been  referred 

eadf  L  th?nbt.t  ,  the  straining  and  effort  to  which  constipatLn 

theSst""Thi?X?  n',         "'l-^f  ""g  P^r^/a^i^'^^  are  necessary,  and  of  these  ialap  is 

only  to  remittent  h.Bmoptysis,  i.e.,  to  those  cases  in  which  p'ofuse  Smoptys 
fijquently  recurs,  that  this  method  of  treatment  is  applicable  sJcTcase 
depending  as  they  so  often  do  upon  the  rupture  of  a  pulmonarraneu  ysm  ray 
be  treated  upon  the  principles  advocated  by  Tufnell  for  othei  anem-ysms 
reduction  of  food  and  absolute  rest.    The  diet  should  be  reducS  to  aTLmali 

of'sXr    MO*'?'  ff""^        '''''  "P°"'  the  adult  iSlo  12  ounces 

of  solids  and  10  to  15  ounces  of  fluid  ;  for  instance  :— 

Solids,  g  xii. 

•  •       •    3  V.  Meat  (pounded  or  minced), 
Water,        .       .    z  y.              Potatoes,        .       .  ' 

•  '       •    i  ii-  Eread,  .... 

Egg,  .... 
Butter,  .  ... 


3  IV.. 
3  i- 


lowI^'9^^„V''''''°P'^•^'^'  ^  ^^l^*  *°  ^^^J^^^  t^e  amount  of  fluid  so 

lo^^  as  12  ounces  on  account  of  the  thirst  which  the  bleedin"  causes     The  thirst 

flu.d  should  be  then  reduced  to  as  small  a  quantity  as  the  patient  can  get  on 

n.. JS'"  f^^u^  °*  treatment  requires  to  be  continued  for  three  to  six  weeks 
sZ  to"?i  ?d  ^"'^  ^PP--«^  to  me  on  several  o  cJ 

sTrongTy^:^!^^^^^^^  .^^^  ^— ^«  — I  ^^o^ld 

be  t?c^Jlmf\J''tt.ftT"*T^^'  ^^"T^  treatment  of  profuse  hemoptysis  must 
l?rl  1    1  P!-°^"«^'"^morrhage  from  other  parts  of  tiie  br,d/. 
Rest,  absolute,  of  the  body  as  a  whole,  and  of  the  part  diseased  so  far  as 
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possible,  is  the  main  essential  principle ;  and,  with  this  object,  the  patient  will  be 
kept  in  the  semirecumbeut  position,  speaking  will  be  prohibited,  cough  checked, 
and  excitement  avoided,  or  if  present,  controlled  by  drugs.  So  far  as  these 
conditions  can  be  fulfilled,  by  drugs,  they  will,  for  the  most  part,  be  met  by  the 
use  of  02nnm,  which  is  as  useful  in  most  cases  of  profuse  hemoptysis  as  in 
profuse  haemorrhage  from  other  parts. 

Hasmostatics.— The  action  of  the  so-called  haemostatic  remedies  is,  in  the 
fece  of  the  present  pathological  views  of  haemoptysis,  most  difficult  to  understand. 
Ihe  haemostatics  fall  into  two  groups— the  topical  astringents,  and  the  vascular 
constringents. 

The  topical  astringents— Chief  among  the  former  group  are  perchloride 
of  iron,  alum,  gallic  and  tannic  acid,  and  acetate  of  lead  ;  but,  powerfully  as 
these  remedies  act  when  applied  directly  to  the  bleeding  surface,  it  is  difficult  to 
see  how  they  can  produce  the  same  local  effect  when  administered  by  the  mouth 
If  the  remedies  of  the  first  group  really  do  act  at  all,  it  must  be  like  those  of 
the  second  group,  by  vascular  constriction. 

The  vascular  constringents.— Of  this  second  group,  the  prominent 
remedies  are  digitalis  and  ergot.  Both  of  these  drugs  produce  contraction  of  the 
peripheral  arteries;  and,  if  hajmoptysis  were  due  to  capillary  oozing,  they  might 
by  contracting  the  vessels,  cut  off  the  blood  from  the  capillaries,  and  control  the 
hsemorrhage ;  but  knowing,  as  we  now  do,  that  profuse  haemoptysis  is  not  due  to 
capillary  oozing,  but  to  gross  lesions  of  fairly  large  vessels,  the  usefulness  of 
these  remedies  becomes  open  to  grave  ijuestion. 

The  effect  of  constringing  the  peripheral  arteries  would  be,  in  great  measure 
to  increase  the  quantity  and  pressure  of  the  blood  in  the  arteries  of  larger  size; 
but,  as  the  lesion  is  nearly  always  in  these  vessels,  this  is  the  very  place  where 
the  least  blood  and  the  lowest  blood  pressure  is  wanted,  and  we  might  expect,  a 
prwrz,  that  these  remedies  would  increase  rather  than  check  hemorrhage. 
Digitalis,  at  any  rate,  is  admitted,  I  think,  now  to  be  of  little  or  no  service, 
unless  It  be  given  in  doses  large  enough  to  make  the  patient  sick,  and  then  its 
action  becomes  that  of  a  nauseant  and  depressant  rather  than  of  a  stimulant. 

The  great  efficacy  of  ergot  in  uterine  hemorrhage  probably  accounts  for  its 
introduction  as  a  remedy  for  bleeding  elsewhere;  but  ergot  acts  not  only  upon 
the  vessels,  but  also  upon  tlie  muscular  tissues  of  the  uterus,  in  which  the 
vessels  run  such  a  course  that  its  contraction  leads  to  their  closure  by  mechanical 
compression.  In  the  lungs,  however,  there  is  no  contractile  tissue  so  placed  that 
It  can  act  in  this  way;  and  if  ergot  act  upon  the  smaller  vessels  only,  the  same 
objections  arise  to  its  use  that  have  been  already  urged  against  the  use  of 
digitalis. 

If,  then,  the  jDathology  of  litemoptysis  seems  to  discredit  many  of  the  drugs 
upon  which  reliance  has  been  long  placed,  it  will  be  well  to  consider  whether  it 
gives  any  other  more  promising  indications  for  treatment. 

When  hsemorrhage  from  a  surgical  wound  ceases,  the  result  is  due — 

1.  To  closure  of  the  vessels  by  contraction  of  the  muscular  coat. 

2.  To  the  clotting  of  the  blood,  aided,  and  in  the  case  of  large  vessels 

rendered  possible  only,  by 

3.  The  great  fall  in  the  blood  pressure  which  profuse  hemorrhage  induces. 

1.  In  most  cases  of  profuse  hemoptysis  the  muscular  coat  at  the  seat  of 
hemorrhage  is  so  diseased  that  it  has  lost  all  power  of  contraction,  and  the  effect 
of  vascular  constringents  acting  upon  the  peripheral  branches  would  be  to  dam 
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the  bleeding  up,  and  so  increase  the  bleeding.  The  first  indication  cannot 
thererore,  be  met.  -  ^u, 

2  Nor  can  the  second,  for  there  is  no  drug  which  can  be  relied  on  to  increase 
the  clottuig  power  of  the  blood  ;  and  though  most  of  the  astringents  have  this 
effect  when  applied  du'ectly  to  the  seat  of  haemorrhage,  we  have  no  evidence  that 
they  do  so  when  administered  by  the  mouth.  Hence  we  must  trust  to  the  in 
tnnsic  clottmg  power  of  the  blood,  determined  in  the  required  place  by  the  lesion 
of  the  vessel,  and  by  contact  with  the  surrounding  tissues. 

The  only  drug  known  to  have  any  power  to  increase  tlie  coagulability  of 
the  blood  IS  chloride  of  calcium,  but  its  efficacy  in  hajmoptysis  is  far  from  being 
'f'°''^'l"on  *  ''^^  ^^^"^  doses  of  25-45  grains  every  four  to  six  hours,  or  I 

dose  of  30  grams  at  once,  followed  by  doses  of  5  grains  every  quarter  of  an  hour 
for  two  or  three  hours. 

3.  The  third  indication  we  may,  however,  endeavour  to  fulfil  in  various  ways 
by  imitating  those  effects  upon  blood  pressure  and  circulation  which  severe 
h£emorrhage  naturally  induces.  AVhat  is  required  is,  that  the  circulation  in  the 
affected  portion  of  the  lungs  should  be  as  slow  as  possible,  in  order  to  give  the 
blood  time  to  clot,  and  that  the  blood  pressure  should  be  as  low  as  possible  to 
give  the  clot  formed  time  to  consolidate  m  situ.  These  eff-ects  we  may  endeavour 
to  obtain  by  acting  upon  the  vessels,  or  upon  the  heart,  or  upon  both"combined. 

As  the  chief  danger  of  heemoptysis  is  due  to  the  immediate  local  eff'ects  of  the 
haemorrhage,  rather  than  to  the  loss  of  blood,  and  as  profuse  heemorrhage  leads 
to  the  conditions  of  circulation  most  favourable  to  its  cessation,  it  would  seem 
that,  in  free  blood-letting  from  artery  or  vein,  we  possess  a  means  of  rapidly  in- 
ducing the  conditions  we  require.  Copious  bleeding  was,  in  fact,  a  much-vaunted 
remedy  of  past  times  for  all  severe  internal  hseniorrhage  :  and,  though  probably 
rightly  but  little  employed  in  the  present  day,  still  theoretically  it  would  not  be 
out  of  place  where  the  dangers  are  as  imminent  as  in  profuse  hajmoptysis,  or  in 
apoplexy,  for  by  no  other  means  can  the  same  rapid  and  sure  result  be  produced. 

But  without  free  blood-letting,  which  can  only  be  available  in  such  very 
special  cases  as  those  just  indicated,  an  attempt  may  be  made  to  reach  the  same 
end,  not  by  removing  the  blood  from  the  body,  but  by  detaining  it  in  some  part 
of  the  body  distant  from  the  seat' of  hseraorrhage.  This  maybe  done  mechani- 
cally, as  by  Junod's  boot  or  an  elastic  bandage  round  the  livibs. 

In  the  vessels  of  the  cutaneous  and  abdominal  systems,  we  have  reservoirs 
large  enough  to  contain  a  great  portion  of  the  blood  of  the  whole  body,  and 
capable,  therefore,  of  producing  a  considerable  eff'ect  upon  the  blood  pressure  and 
circulation,  if  we  possess  the  means  of  calling  them  into  action.  This  may  be 
the  explanation  of  the  use  of  free  /mrgation,  for  the  mere  loss  of  fluid  is  not 
sufficient  to  account  for  the  benefit  which  frequently  results  from  it.  I  do  not 
know  that  diaphoretics  have  been  much  employed  in  hasmoptysis,  but  it  is 
possible  that  they  might  be  of  advantage  in  some  cases,  though,  with  the 
exception  of  jnlocarpin,  their  action  is,  as  a  rule,  too  slow. 

In  jnlocariJin  and  7iitrite  of  amyl  we  have  drugs  which  produce  a  very  con- 
siderable vascular  dilatation  throughout  the  whole  body,  and  these  remedies  may 
be  found  of  service,  though  I  do  not  think  they  have  been  thoroughly  tried. 
Nitrite  of  amyl  is  a  cardiac  stimulant  as  well,  but  its  action  is  very  transient, 
and  on  both  these  accounts  it  would  appear  to  be  inferior  to  pilocarpin.  The 
objection  which  might  be  urged  against  both  of  these  remedies,  namely,  that 
they  dilate,  not  the  vessels  of  the  abdomen  or  of  the  skin  only,  but  of  the  whole 
body,  and  therefore  of  the  lungs  as  well,  is  not,  I  think,  insuperable ;  but  the 
value  of  these  drugs  must  be  settled  by  actual  observation. 
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In  counter  irritation  we  have  a  means  of  producing  vascular  dilatation  in  the 
skin ;  but,  to  be  effectual,  it  would  seem  necessary  that  it  should  be  very 
extensive,  unless  its  action  be  not  mechanical  but  reflex. 

By  the  remedies  above  referred  to  an  attempt  is  made  to  fulfil  the  conditions 
indicated  upon  the  circulation  by  means  of  the  vessels.  We  may  now  turn  to 
those  which  produce  the  same  .effect  through  the  heart — to  the  group  of  cardiac 
depressants  as  well  as  to  those  of  nauseating  or  depressant  emetics. 

Of  the  cardiac  depressants,  the  only  one  that  has  been  freely  used  is  tartar 
emetic.  This  must  be  administered  until  marked  depression  is  produced,  and  it 
is  a  remedy,  therefore,  which  requires  to  be  carefully  watched.  Of  the  nauseants 
ipecacuanha  has  been  highly  vaunted.  Trousseau  used  it  largely,  and  praised  it 
highly,  quoting  Baglivi,  who,  150  years  before,  wrote  of  it  as  a  specific,  "Radix 
ipecacuanhte  est  specificum  et  quasi  infallibile  remedium  in  fluxibus  dysenteriis 
aliisque  hsemorrhagiis." 

One  other  method  of  treatment  remains  for  consideration  to  which  sufficient 
importance  is  hardly  attached,  at  any  rate  in  writings  upon  haemoptysis,  i.e., 
Dieting.  It  is  an  old  rule  of  practice  in  haemoptysis  to  place  the  patient  upon  a 
restricted,  diet.  Knowing  the  close  relation  between  the  hmgs  and  stomach 
which  exists  through  the  nerve  supply,  it  is  not  irrational  to  expect  a  detrimental 
efl'ect  upon  the  lungs  by  an  overloaded  or  irritated  stomach,  and  the  harm  which 
experience  proves  to  arise  from  these  causes  is  usually  referred  to  reflex  action. 
But  careful  dieting  is  not  only  useful  because  it  avoids  the  risks  which  improper 
feeding  may  introduce,  but  because,  when  rationally  employed,  it  becomes  a  real 
means  of  active  treatment  of  the  diseased  condition. 


END  OF  VOLUME  I. 


[NOTE.— For  the  Contents  of  Volume  11.  see  the  analytical  table  at  the  commencement 
of  this  Volume.  The  Index  to  the  whole  work  will  be  found  at  the  end  of 
Volume  II.] 
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